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C H A P T E R  I
IN T R O D U C T IO N
T h e  t h e o r y  of f lu id  a n d  c r y s t a l l i z e d  in t e l l i g e n c e  w a s  p r o p o s e d  
b y  C a t t e l l  in  1940 b e c a u s e  h e  c o n s i d e r e d  S p e a r m a n 's  "g "  (1927) to  
b e  a n  in a d e q u a te  c o n c e p t .  On th e  b a s i s  of h i s  f a c t o r  a n a l y s i s  of 
m a t r i c e s  of th e  r e s u l t s  of s p e c i f ic  a b i l i t y  t e s t s ,  C a t t e l l  i s o l a t e d  s e v -  
* e r a l  g e n e r a l  f a c t o r s .  Of t h e s e ,  th e  f i r s t  tw o  a c c o u n te d  f o r  th e  m o s t  
v a r i a n c e .  H e c o n c lu d e d  th a t  t h e s e  tw o  f a c t o r s  w e r e  th e  tw o m o s t  
g e n e r a l  f a c t o r s  of in t e l l i g e n c e .  T h e  f i r s t  of t h e s e  tw o  f a c t o r s  he  
l a b e l e d  a s  " f lu id  in t e l l i g e n c e "  ( a b b r e v i a t e d  b y  C a t t e l l  a s  "G f" ) ,  a n d  
th e  s e c o n d  f a c t o r  he  l a b e l e d  a s  " c r y s t a l l i z e d  in t e l l i g e n c e "  ( a b b r e v i ­
a t e d  b y  C a t t e l l  a s  " G c " ) .
T H E  R E L A T IO N S H IP  B E T W E E N  F L U ID  A N D  
C R Y S T A L L IZ E D  IN T E L L IG E N C E
In  th e  1968 e x p r e s s i o n  of h i s  t h e o r y ,  C a t t e l l  e m p h a s i z e s  th e  
id e a  t h a t  Gf a n d  Gc a r e  n o t  in d e p e n d e n t .  T h e y  t h e o r e t i c a l l y  i n t e r a c t  
in  th e  s e n s e  th a t  one  m u s t  h a v e  a  c e r t a i n  l e v e l  of Gf in  o r d e r  to  o r g a ­
n iz e  h i s  e x p e r i e n c e s  in  s u c h  a  w a y  a s  to  a c q u i r e  a  g iv e n  l e v e l  of G c . 
T h e r e f o r e ,  a  g iv e n  l e v e l  of G c p r e s u p p o s e s ,  a t  l e a s t ,  a  c e r t a i n  l e v e l  
of G f. E m p i r i c a l l y ,  m e a s u r e s  of Gf a n d  G c h a v e  b e e n  fo u n d  to  c o r r e l a t e
a t  l e v e l s  of b e tw e e n  . 4 2  a n d  .7 2  (H orn  & C a t t e l l ,  1966; C a t t e l l ,  1968) 
T h e s e  s t r o n g  c o r r e l a t i o n s  b e tw e e n  th e  tw o f a c t o r s ,  e v en  th o u g h  th e y  
a r e  p r e d i c t e d  by  th e  t h e o r e t i c a l  r e l a t i o n s h i p  b e tw e e n  th e m ,  r a i s e  an  
i m p o r t a n t  q u e s t io n  c o n c e r n in g  th e  d i s c r i m i n a n t  v a l i d i t y  of th e  tw o con  
c e p t s .  I t  i s  p o s s i b l e  th a t  C a t t e l l ' s  d i s c o v e r y  of tw o  g e n e r a l  f a c t o r s  
of in t e l l i g e n c e  i s  m e r e l y  a  m a n i f e s t a t i o n  of h i s  f a c t o r  a n a ly t ic  
m e th o d o lo g y .
C a t t e l l  u s e d  th e  o b l iq u e  s t r u c t u r e  m e th o d ,  w h e r e a s : S p e a r m a n  
u s e d  th e  p r i n c i p l e  a x i s  m e th o d .  T h e s e  tw o f a c t o r  a n a ly t ic  m e th o d ­
o lo g ie s  d iv id e  th e  v a r i a n c e  in  d i f f e r e n t  w a y s .  I t  i s  m o r e  p a r s i m o ­
n io u s  to  c o n s i d e r  in t e l l i g e n c e  a s  a  u n i t a r y  t r a i t .  H o w e v e r ,  i t  m a y  
b e  m o r e  u s e f u l ,  in  t e r m s  of r e s e a r c h  a n d  a p p l i c a t io n s ,  to  c o n s i d e r  
i t  a s  a  m u l t ip l e  t r a i t .  T h e  f a c t o r  a n a ly t ic  m e th o d  of c h o ic e ,  th e n  
s e e m s  to  b e  d e p e n d e n t  u p o n  th e  p u r p o s e s  of th e  i n v e s t i g a t o r .
S p e a r m a n 's  p u r p o s e  s e e m s  to  h a v e  b e e n  a  p a r s i m o n i o u s  d e ­
s c r i p t i o n  of i n t e l l i g e n c e .  A c c o r d in g  to  h is  t h e o r y ,  th e  v a l id i ty  of a n y  
in t e l l i g e n c e  t e s t  c o u ld  be  e s t i m a t e d  by  th e  d e g r e e  to  w h ic h  i t  i s  s a t ­
u r a t e d  w ith  th e  g e n e r a l  f a c t o r  of i n t e l l i g e n c e  " g " .  T e s t s  h ig h ly  
s a t u r a t e d  w i th  " g "  c o u ld ,  a c c o r d in g  to  h i s  t h e o r y ,  b e  c o n s i d e r e d  
m o r e  u s e f u l  a s  m e a s u r e s  of in t e l l ig e n c e  th a n  t e s t s  w i th  lo w  "g "  s a t u ­
r a t i o n .  T h u s ,  S p e a r m a n 's  "g "  i s  t h e o r e t i c a l l y  u s e f u l  in  th e  s e l e c t i o n  
of i t e m s  in  th e  c o n s t r u c t i o n  of in t e l l ig e n c e  t e s t s .
C a t t e l l ' s  p u r p o s e ,  on th e  o th e r  h a n d , s e e m s  to  h a v e  b e e n  a
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m u l t i t r a i t  c o n c e p tu a l i z a t io n  of in te l l ig e n c e  w h ic h  is  u s e f u l  in  th e  p r e ­
d ic t io n  of f a c i l i t y  in  th e  p e r f o r m a n c e  of c e r t a i n  k in d s  of t a s k s .  M o r e ­
o v e r ,  h i s  t h e o r y  w a s  a n  a t t e m p t  to  p r o v id e  a  d i f f e r e n t i a l  a c c o u n t  of 
b io lo g ic a l  a n d  c u l t u r a l  in f lu e n c e s  on th e  p e r f o r m a n c e  of a  g iv e n  in d i ­
v id u a l  in  a  g iv e n  s i tu a t io n .  T h u s  one  of h i s  p u r p o s e s  w a s  to  r e c o n c i l e  
th e  p o s s i b i l i t y  th a t  a n  in d iv id u a l ,  w i th  l i t t l e  o r  no e d u c a t io n ,  co u ld  
p e r f o r m  p o o r ly  on in te l l ig e n c e  t e s t s  h ig h ly  s a t u r a t e d  w i th  "g "  (and  
t h e r e f o r e  be  r e g a r d e d  a s  u n in te l l ig e n t  b y  th e  t e s t  a d m i n i s t r a t o r )  
a n d  s t i l l  be  r e g a r d e d  a s  q u i te  i n t e l l ig e n t  by  o b s e r v e r s  of h i s  a b i l i ty  
to  s o lv e  c e r t a i n  c u l t u r e - f a i r  (i. e .  c o m m o n  to  e v e r y  c u l t u r e  of m an )  
p r o b l e m s  w ith  w h ic h  he  i s  c o n f r o n te d .  C a t t e l l ' s  u s e  of o b l iq u e  
s t r u c t u r e  f a c t o r  a n a ly t i c  m e th o d o lo g y  y ie ld e d  tw o  f a c t o r s  w h ic h  w e r e  
c o n s i s t e n t  w i th  h i 9 p u r p o s e s  a s  o u t l in e d  a b o v e .  T h e s e  f a c t o r s  a r e  
Gf a n d  G c .
E v e n 'th o u g h . . th e -q u 'e s t io n  of d i s c r i m i n a n t  v a l id i t y  r a i s e d  a b o v e  is  
of i m p o r t a n c e  f o r  C a t t e l l ' s  t h e o r y ,  d i s c r i m i n a n t  v a l id i ty  in  th e  C a m p b e l l  
& F i s k e  s e n s e  w il l  n o t  b e  c o n s i d e r e d  h e r e  s in c e  t h e r e  a r e  no v a r i a b l e s  
a v a i l a b l e  w h ic h  w ou ld  b e  p r e d i c t e d  to  h av e  a  s ig n i f i c a n t  p o s i t i v e  r e ­
l a t i o n s h i p  w i th  Gf ( fo r  e x a m p le )  w h ic h  w o u ld  n o t  a l s o  b e  p r e d i c t e d  to  
h a v e  a. s ig n i f i c a n t  p o s i t i v e  r e l a t i o n s h i p  o r  a  s ig n i f ic a n t  n e g a t iv e  r e l a ­
t i o n s h ip  w i th  Gc (o r  v ic e  v e r s a ) .  In o r d e r  f o r  s u c h  d i s c r i m i n a n t
v a l id i ty  to  b e  d e m o n s t r a t e d ,  th e  t h e o r y  m u s t  p r e d i c t  a  s ig n i f i c a n t  p o s ­
i t iv e  o r  n e g a t iv e  r e l a t i o n s h i p  w i th  one  v a r i a b l e  a n d  a  n e g l ig ib le  r e l a ­
t io n s h ip ,  o r  a  r e l a t i o n s h i p  w h ic h  i s  of s ig n i f i c a n t ly  lo w e r  m a g n i tu d e  
w i th  th e  o t h e r  v a r i a b l e .
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H o w e v e r ,  C a m p b e l l  a n d  F i s k e ' s  1959 c o n c e p t io n  of d i s c r i m i n a n t  
v a l id i ty  m a y  n o t  b e  th e  on ly  w a y  of c o n c e p tu a l ly  s e p a r a t i n g  th e  tw o 
v a r i a b l e s  of f lu id  a n d  c r y s t a l l i z e d  in t e l l i g e n c e .  A n  a l t e r n a t i v e  
m e th o d  of do ing  so  m ig h t  b e  v ia  an  e x a m in a t io n ,  of th e  a b i l i ty  of th e  
t h e o r y  to  p r e d i c t  s ig n i f i c a n t  p o s i t iv e  r e l a t i o n s h i p s  b e tw e e n  a  g iv e n  
c l u s t e r  of v a r i a b l e s  a n d  f lu id  in te l l ig e n c e  on  th e  one  h an d , a n d  s i g ­
n i f i c a n t  n e g a t iv e  r e l a t i o n s h i p s  b e tw e e n  th e  s a m e  g ro u p  of v a r i a b l e s  
a n d  c r y s t a l l i z e d  i n t e l l i g e n c e  on th e  o th e r  h a n d  (and v ic e  v e r s a ) .  S u ch  
a  p r o c e d u r e  w o u ld  n o t  p r o v id e  e v id e n c e  f o r  d i s c r i m i n a n t  v a l id i ty  in  
th e  C a m p b e l l  a n d  F i s k e  s e n s e .  H o w e v e r ,  i t  m ig h t  s t i l l  p r o v id e  a 
b a s i s  of s e p a r a t i o n  b e tw e e n  th e  tw o  c o n c e p ts  a n d  sh o w  w h e th e r  o r  
n o t  th e  t h e o r y  of f lu id  a n d  c r y s t a l l i z e d  in t e l l i g e n c e  i s  in d e e d  b a s e d  
u p o n  an  a r t i f a c t  of C a t t e l l ' s  f a c t o r  a n a ly t ic  m e th o d o lo g y .  If  th e  a r t i -  
f a c tu a l  i n t e r p r e t a t i o n  i s  c o r r e c t ,  th e n  one  w o u ld  n o t  e x p e c t  to  f in d  a 
p r o p o r t i o n  of p r e d i c t e d  s ig n i f ic a n t  p o s i t iv e  o r  n e g a t iv e  c o r r e l a t i o n s  
g r e a t e r  th a n  t h a t  p r e d i c t e d  b y  c h a n c e .  H o w e v e r ,  if t h e  a r t i f a c t u a l  
i n t e r p r e t a t i o n  is  i n c o r r e c t  a n d  f lu id  a n d  c r y s t a l l i z e d  i n t e l l ig e n c e  do 
r e p r e s e n t  tw o  d i s t i n c t iv e  y e t  p o s i t i v e ly  r e l a t e d  f a c t o r s ,  th e n  one  
w o u ld  e x p e c t  th e  p r o p o r t i o n  of s ig n i f ic a n t  p o s i t i v e  an d  n e g a t iv e  c o r ­
r e l a t i o n s  p r e d i c t e d  b y  th e  t h e o r y  to  b e  s t a t i s t i c a l l y  g r e a t e r  th a n  th a t  
p r e d i c t e d  b y  c h a n c e .
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P U R P O S E
T h e  p u r p o s e  of t h i s  s tu d y  i s  to  i n v e s t ig a t e  C a t t e l l ' s  tw o h y p o th ­
e s i z e d  f a c t o r s  of i n t e l l i g e n c e  a lo n g  th e  l i n e s  of c e r t a i n  p e r s o n a l i t y  
c h a r a c t e r i s t i c s .  T h i s  i s  p o s s i b l e  b e c a u s e  C a t t e l l  (1968) d e s c r i b e s  
h i s  tw o f a c t o r s  in  t e r m s  of t h e o r e t i c a l  p e r s o n a l i t y  d e s c r i p t i o n s  of 
p e r s o n s  h ig h  in  Gf. (and p r e s u m a b l y  lo w  in  G c), a n d  of p e r s o n s  h ig h  
Gc (and p r e s u m a b l y  lo w  in  Gf). M o r e o v e r ,  th e  d e s c r i p t i o n s  of th e  
m e a s u r e s  of f lu id  a n d  c r y s t a l l i z e d  in te l l ig e n c e  g iv e n  by  H o rn  an d  
C a t t e l l  (1966a) a l lo w  p r e d i c t i o n s  of p e r s o n a l i t y  v a r i a b l e s  w h ic h  m ig h t  
a l s o  be  m e a s u r e d  b y  t h e s e  i n s t r u m e n t s .  T h e  a i m  h e r e  i s  to  s h a r p e n  
a n d  c l a r i f y  th e  d i f f e r e n c e s  b e tw e e n  Gf a n d  G c . T h i s  w i l l  in v o lv e  an  
a t t e m p t  to  e x a m in e  th e  c o n v e r g e n t  a n d  d i s c r i m i n a n t  v a l id i ty  of 
C a t t e l l ' s  g e n e r a l  t h e o r y .
T H E  T H E O R Y  O F  F L U ID  A N D  C R Y S T A L L IZ E D  IN T E L L IG E N C E
S in c e  th e  f i r s t  e x p r e s s i o n  of th e  g e n e r a l  t h e o r y  (C a t te l l ,  1940), 
t h e r e  h a v e  on ly  b e e n  f o u r  s tu d ie s  c o n c e r n e d  w i th  i t  w h ic h  h a v e  b e e n  
r e p o r t e d  in  th e  l i t e r a t u r e  (C a t te l l ,  196 3; H o rn  & C a t t e l l ,  (1966a); H o rn  
& C a t t e l l ,  1966b; a n d  C a t t e l l ,  1968). A l l  of t h e s e  h a v e  b e e n  f a c t o r  
a n a ly t ic  in  d e s ig n  an d  h a v e  id e n t i f i e d  c l u s t e r s  of c h a r a c t e r i s t i c s  
w h ic h  a r e  t h e o r e t i c a l l y  d e s c r i p t i v e  of f lu id  an d  c r y s t a l l i z e d  
in t e l l i g e n c e .
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F lu i d  I n te l l ig e n c e
T h e  f i r s t  m a j o r  f a c t o r  of in t e l l i g e n c e  a s  d e s c r i b e d  b y  C a t t e l l ' s
t h e o r y  i s  f lu id  in t e l l i g e n c e  (Gf). T h e  fo l lo w in g  i s  a  s e r i e s  of q u o te s
f r o m  C a t t e l l  (1968) an d  f r o m  H o rn  & C a t t e l l  (1966a) r e g a r d i n g  t h e i r
n o t io n s  of f lu id  i n t e l l i g e n c e .
"flu id , in t e l l i g e n c e  i s  a g e n e r a l  p e r c e i v i n g  c a p a c i ty  in d e p e n d e n t  
of s e n s o r y  a r e a ,  a n d . i t  i s  d e t e r m i n e d  b y  th e  i n d iv id u a l 's  
e n d o w m e n t  in  c o r t i c a l  n e u r o lo g ic a l  c o n n e c t io n  co u n t  d e v e l ­
o p m e n t  . . . .  i t  r e p r e s e n t s  a  p r o c e s s  of r e a s o n in g  in  th e  
im m e d i a t e  s i t u a t i o n  in  t a s k s  r e q u i r i n g  a b s t r a c t i n g ,  c o n c e p t  . 
f o r m a t i o n  a n d  a t t a in m e n t ,  a n d  th e  p e r c e p t i o n  a n d  e d u c a t io n  
of r e l a t i o n s  (H o rn  & C a t t e l l ,  1 9 6 6 a ) ."  I t  , . l e a d s  to  
p e r c e p t io n s :  of c o m p le x  r e l a t i o n s h i p s  in  n e w  e n v i r o n m e n ts  
(C a t te l l ,  1 9 6 8 ) ."
In  c o m p a r in g  f lu id  i n t e l l i g e n c e  to  c r y s t a l l i z e d  i n t e l l i g e n c e ,  C a t t e l l  
s a y s :  " .  . . s u r p r i s e  b u r s t  f r o m  s i t u a t io n s : i n  w h ic h  G c i s  u s e l e s s  
(but in  w h ic h  Gf i s  v a lu a b le )  (C a t te l l ,  1968). " C a t t e l l  th e n  goes, on 
to  d e s c r i b e  p e o p le  who a r e  e x c e p t io n a l ly  h ig h  in  Gf a s  b e in g  p a r t i c u ­
l a r l y  a d e p t  in  a c t i v i t i e s  s u c h  a s  p la y in g  c h e s s  a n d  m i l i t a r y  s t r a t e g y ,  
b e c a u s e  of t h e i r  a b i l i t y  to  c a p i t a l i z e  on th e  e l e m e n t  of s u r p r i s e .
T h e  M e a s u r e m e n t  of F l u i d  I n te l l ig e n c e
In  t h e i r  d i s c u s s i o n  Of m e a s u r e s  of Gf, H o rn  an d  C a t t e l l  s t a t e  th e  
fo l lo w in g :
"G f w i l l  b e  m e a s u r e d  m o s t  p u r e l y  w h en  th e  t a s k  m a t e ­
r i a l s  a r e  c u l t u r e  f a i r ;  t h a t  i s  th e  f u n d a m e n ta l s  a r e  e i t h e r  
n o v e l  f o r  a l l  p e r s o n s  b e in g  m e a s u r e d ,  o r  e x a c t ly  c o m m o n ,  
o v e r l e a r n e d  e l e m e n t s  of a  c u l t u r e ,  a n d  th e  a id s  n e e d e d  to  
a t t a i n  s o lu t io n s  a r e  n o t  m a d e  a v a i l a b le ,  by  f a v o r e d  e d u c a ­
t io n a l  o p p o r tu n i ty ,  to  s o m e  p e r s o n s  a n a  n o t  to  o t h e r s  a -  
m o n g  th o s e  m e a s u r e d  (H o rn  & C a t t e l l ,  1 9 6 6 a ) ."
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A c c o r d in g  to  th e  t h e o r y  of f lu id  a n d  c r y s t a l l i z e d  in te l l ig e n c e ,  one  
sh o u ld  b e  a b le  to  m e a s u r e  Gf w i th  C a t t e l l ' s  C u l tu r e  F a i r e  T e s t  (1959). 
T h i s  t e s t ,  to  be  d e s c r i b e d  in  g r e a t e r  d e ta i l  in  th e  " M e th o d s "  s e c t io n  
of t h i s  p a p e r ,  p r e s e n t s  t a s k s  in v o lv in g  a  n u m b e r  of g e o m e t r i c a l  
d e s ig n s  (w h ich  a r e  e i t h e r  n o v e l  f o r  a l l  p e r s o n s  b e in g  m e a s u r e d ,  o r  
e x a c t ly  c o m m o n ,  o v e r l e a r n e d  e l e m e n t s  of a  c u l tu r e ) .  T h e s e  t a s k s  
a r e  p r e s e n t e d  in  f o u r  s u b t e s t s .  E a c h  s u b te s t  in v o lv e s  r e a s o n in g  in  
th e  i m m e d i a t e  s i tu a t io n  in  t a s k s  r e q u i r i n g  a b s t r a c t i n g ,  c o n c e p t  f o r ­
m a t io n  a n d  a t t a in m e n t ,  an d  th e  p e r c e p t i o n  a n d  e d u c a t io n  of r e l a t i o n s .  
A s  s u c h ,  if  f u l f i l l s  th e  r e q u i r e m e n t s  f o r  th e  m e a s u r e m e n t  of Gf ats 
d e f in e d  a b o v e .  F o r  t h e s e  r e a s o n s  C a t t e l l  (1963) h a s  r e c o m m e n d e d  
th i s  t e s t  f o r  th e  m e a s u r e m e n t  of Gf.
C r y s t a l l i z e d  I n te l l ig e n c e
T h e  s e c o n d  m a j o r  f a c t o r  of i n t e l l ig e n c e  a s  d e s c r i b e d  by  C a t t e l l ' s  
t h e o r y  i s  c r y s t a l l i z e d  in te l l i g e n c e  (Gc). T h e  fo l lo w in g  i s  a s e r i e s  of 
q u o te s  f r o m  C a t t e l l  (1968) a n d  f r o m  H o r n  C a t t e l l  (1966a) r e g a r d i n g  
t h e i r  n o t io n s  Of c r y s t a l l i z e d  in t e l l i g e n c e .
" C r y s t a l l i z e d  in t e l l i g e n c e  i s  th e  p r i n c i p a l  m a n i f e s t a t i o n  of 
a  u n i t a r i n e s s  in  th e  in f lu e n c e  o f  e d u c a t i v e  a c c u l t u r ­
a t io n  i n f lu e n c e s .  A t  th e  s a m e  l e v e l  of g e n e r a l i t y  a s  Gf, a n d  
in v o lv in g  an  e q u a l ly  b r o a d  s e t  of i n t e l l e c t u a l  t a s k s ,  th e  Gc 
fu n c t io n  w i l l  in d ic a te  b r e a d t h  of a w a r e n e s s  an d  s u b t le ty  of:
1. r e l a t i o n s  p r e v i o u s l y  p e r c e i v e d ,
2. c o n c e p ts  p r e v i o u s l y  a t t a i n e d  . . .  a s  i n d ic a te d  in  
t a s k s  r e q u i r i n g  r e c o g n i t io n  o r  r e c a l l  of s u c h  r e l a t i o n s ,  bu t 
i t  w i l l  a l s o  r e p r e s e n t  a b i l i t y  to  r e a s o n  in  th e  i m m e d i a t e  s i t ­
u a t io n  in  t a s k s  r e q u i r in g :
a .  a b s t r a c t i n g ;
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b . c o n c e p t  f o r m a t i o n ;  an d
c .  th e  p e r c e p t i o n  a n d  e d u c a t io n  of r e l a t i o n s . "  
B e c a u s e  of 2a , 2b, a n d  2c a b o v e ,  Gc a n d  Gf h a v e  s o m e  c o m m o n  e l e ­
m e n t s  a n d  w o u ld  b e  e x p e c te d  to  c o r r e l a t e  p o s i t i v e l y  w i th  e a c h  o th e r  
(See p a g e s  1 - 3).
H o r n  a n d  C a t t e l l  f u r t h e r  d e s c r i b e  G c a s  fo l lo w s :
"G c  a p p e a r s  a s  a  r e l a t e d  c i r c l e  of a b i l i t i e s  t h a t  a r e  n o r ­
m a l l y  ta u g h t  a t  s c h o o l .  (T h e s e  in c lu d e :)
1. v e r b a l ,
2. . m e c h a n i c a l ,  and
3. r e a s o n i n g  (H orn  & C a t t e l l ,  1 9 6 6 a ) ."
"G c sh o w s  i t s e l f  in  ju d g m e n ta l  s k i l l s  t h a t  h a v e  b e e n  a c ­
q u i r e d  b y  c u l t u r a l  e x p e r i e n c e  s u c h  a s :
1. v o c a b u l a r y
2. g o o d  u s e  of s y n o n y m s ,
3. n u m e r i c a l  s k i l l s ,
4. m e c h a n i c a l  k n o w le d g e ,
5. a  w e l l  s to c k e d  m e m o r y ,  an d
6. h a b i t s  of l o g i c a l  r e a s o n in g .
Gc s t r e t c h e s  a c r o s s  th e  w h o le  r a n g e  of c u l t u r a l  a c q u i s i t i o n .  
M e c h a n ic a l  k n o w le d g e  w h ic h  i s  n e g l ig ib le  o r  e v en  n e g a ­
t iv e  on G f  h a s  a  m e a s u r a b l e  e f fe c t  on G c (H o rn  & C a t t e l l
1966a). "
T h e  M e a s u r e m e n t  of C r y s t a l l i z e d  I n te l l ig e n c e
H o rn  a n d  C a t t e l l  (1966a) d e s c r i b e  th e  m e a s u r e m e n t  of Gc a s  b e in g
in  c o n t r a s t  to  th e  m e a s u r e m e n t  of G f. H o w e v e r ,  th e  c o m p a r i s o n  is
n o t  p u r e l y  a  c o n t r a s t  f o r  t h e r e  a r e  c e r t a i n  i d e n t i c a l  e l e m e n t s  ( e .g .
a b s t r a c t i n g ,  c o n c e p t  f o r m a t i o n ,  a n d  th e  p e r c e p t i o n  a n d  e d u c a t io n  of
r e l a t i o n s  S e e  p a g e s  6 / 7 ,  & 8). T h e y  o p e n  t h e i r  d i s c u s s i o n  of th e
m e a s u r e m e n t  of Gc a s  fo l lo w s :
" In  c o n t r a s t  to  G f, Gc w i l l  b e  m e a s u r e d  m o s t  p u r e l y  
u n d e r  c o n d i t io n s  in  w h ic h  th e  S u b je c t  m u s t  u s e  th e  c o n c e p ts  
a n d  a id s  r e p r e s e n t i n g  r e l a t i v e l y  a b s t r u c e  e l e m e n t s  of th e
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c o l l e c t iv e  i n t e l l i g e n c e  of a  c u l t u r e .  T h e r e f o r e ,  G c w i l l  be  
m a n i f e s t e d  i n  r e c a l l  p r i m a r i e s  l ik e :
1. V (V e rb a l  c o m p r e h e n s io n ) ,  a n d
2. M K  (M e c h a n ic a l  k n o w le d g e ) .  A n d  a l s o  in  r e a s o n in g  
p r i m a r i e s  l ik e :
1. C M R  (S e m a n t ic  r e l a t i o n s ) ,
2. CM C (S e m a n t ic  c l a s s i f i c a t i o n s ) ,
3. R  (R e a s o n in g ) ,
4 . R e  ( F o r m a l  r e a s o n in g ) ,
5. J  ( J u d g e m e n t) ,
6. E M S ( E x p e r i m e n t a l  e v a lu a t io n )  (H o rn  & C a t t e l l ,
1966a). " "G c i s  h ig h  on  th e  s u b t e s t s  th a t  t r a d i t i o n a l l y  h a v e  
b e e n  b u i l t  in to  in t e l l i g e n c e  t e s t s :
1. v o c a b u la r y  s i z e ,
2. a n a lo g i e s ,
3. c l a s s i f i c a t i o n  in v o lv in g  c u l t u r a l  k n o w le d g e  of ob-r 
j e c t s  in  th e  p r o b l e m  (H o rn  & C a t t e l l ,  1 9 6 6 a ) ."
T r a d i t i o n a l  in t e l l i g e n c e  t e s t s ,  C a t t e l l  t h e o r i z e s  (1968), a r e  p r i ­
m a r i l y  m e a s u r e s  of G c .  H o w e v e r ,  m a n y  of th e  p e r f o r m a n c e  i t e m s  on 
t r a d i t i o n a l  t e s t s  w o u ld  s e e m  to  be  h e a v i ly  c o n ta m in a t e d  w i th  Gf. H o rn  
an d  C a t t e l l  h a v e  p r e f e r r e d  to  u s e  s p e c i a l  a b i l i t y  t e s t s  d e v e lo p e d  by  
F r e n c h  e t .  a l .  (1963) a s  m e a s u r e s  of G c f o r  t h e i r  f a c t o r  a n a ly t i c  
i n v e s t i g a t i o n s .  In  a  p e r s o n a l  c o m m u n ic a t io n ,  h o w e v e r ,  C a t t e l l  h a s  
r e c o m m e n d e d  h i s  own " S c a le  3 T e s t "  (1945) a s  a n  a d e q u a te  t e s t  o f G c, 
T h i s  t e s t  i s  c o m p o s e d  of s i x  s u b t e s t s  w h ic h  c a l l  f o r  s k i l l  in  t a s k s  
in v o lv in g :  s y n o n y m s ,  c l a s s i f i c a t i o n s ,  o p p o s i t e s ,  a n a lo g i e s ,  c o m p l e ­
t io n ,  a n d  i n f e r e n c e s .  T h u s ,  a c c o r d in g  to  th e  c r i t e r i a  f o r  th e  m e a s u r e ­
m e n t  of G c , a s  c i t e d  a b o v e ,  C a t t e l l ' s  " S c a le  3 T e s t "  a p p e a r s  to  be  a  
r e a s o n a b l e  i n s t r u m e n t  f o r  t h e  m e a s u r e m e n t  of G c . I n s p e c t io n  of th a t  
t e s t ,  h o w e v e r ,  in tu i t i v e ly  s u g g e s t s  s o m e  i t e m s  w h ic h  s e e m  to  b e  m o r e  
m e a s u r e s  of Gf th a n  of Gc, ( e . g .  th e  g u n s ig h t  p r o b l e m  s e e  i t e m  8
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of s u b t e s t  6 of a p p e n d ix  A ).
T h e  R e l a t io n s h ip  of F l u i d  a n d  C r y s t a l l i z e d  I n t e l l i g e n c e  to  A g e
T h e  m e a s u r e m e n t  of in t e l l i g e n c e ,  h i s t o r i c a l l y ,  w a s : o r ig i n a l ly  
b a s e d  on  th e  n o t io n  t h a t  in t e l l ig e n c e  i n c r e a s e s  w i th  a g e  (B in e t & S im o n ,  
1908 ) r In  k e e p in g  w i th  t h i s  h i s t o r i c a l  p r e c e d e n t  l e t  u s  lo o k  a t  th e  w ay  
C a t t e l l  (1968 p .  62) an d  H o rn  a n d  C a t t e l l  (1966c p . 218) e n v i s a g e  th e  
r e l a t i o n s h i p  b e tw e e n  t h e i r  c o n c e p t io n  of in t e l l i g e n c e  a n d  a g e ,  A
t
V
s u r v e y  of th e  l i t e r a t u r e  c o n c e r n in g  th e  r e l a t i o n s h i p  b e tw e e n  a g e  a n d
f lu id  a n d  c r y s t a l l i z e d  in te l l i g e n c e  i n d i c a t e s  th e  fo l lo w in g :
F l u i d  a b i l i ty  fo l lo w s  a  b io lo g ic a l  g ro w th  c u r v e  w h ic h  a p p r o a c h e s  a
p l a t e a u  a t  a b o u t  14 y e a r s  a n d  d e c l in e s  a f t e r  ab o u t  22 y e a r s  of a g e
(C a t te l l ,  1968, p . 59). C r y s t a l l i z e d  i n t e l l i g e n c e ,  on th e  o th e r  h a n d ,
sh o w s  an  i n c r e a s e  w i th  a g e  a n d  e x p e r i e n c e  ( C a t te l l ,  1968, p . 62) an d
th i s  i n c r e a s e  i s  n o t i c e a b le  th ro u g h o u t  th e  a g e  r a n g e  s a m p l e d  (a g e s  14
th r o u g h  61) (H o rn  & C a t t e l l ,  1966, p„ 218).
T h e  im p l ic a t io n s :  of th e  a b o v e  f in d in g s  f o r  p e r f o r m a n c e  a r e
g iv e n  by  C a t t e l l  a s  fo l lo w s :
A  m i d d l e - a g e d  m a n  h a n d le s  m o s t  s i t u a t i o n s  in  o u r  
c u l t u r e  m o r e  i n t e l l i g e n t ly  th a n  he  w o u ld  h a v e  w h en  he  w as  
20 , b u t  if  a  y o u n g e r  an d  a n  o ld e r  m a n  w e r e  t r a n s f e r r e d  to  
a n  a b s o lu t e ly  n e w  s o c ie ty ,  th e  p r o b a b ly  h ig h e r  f lu id  i n t e l ­
l ig e n c e  l e v e l  of th e  y o u n g e r  m a n  w o u ld  be  l i k e l y  to  sh o w  
i t s e l f  (C a t te l l ,  1968, p .  62).
T h e  i n f o r m a t io n  p r e s e n t e d  ab o v e  m a y  b e  u s e f u l  in  d e t e r m in in g  
s a m p l in g  p r o c e d u r e s .  F o r  e x a m p le ,  in  o r d e r  to  o b ta in  a  g ro u p  of
s u b je c t s  r e l a t i v e l y  h ig h  in  Gf, b u t  r e l a t i v e l y  lo w  in  G c , a  p o p u la t io n  of 
16 y e a r  o ld  s u b je c t s  w ou ld  b e  s a m p le d .  In  o r d e r  to  o b ta in  a  g ro u p  of 
s u b j e c t s  r e l a t i v e l y  h ig h  in  G c , b u t  lo w  in  Gf, a  p o p u la t io n  of e d u c a te d  
50 y e a r  o ld  s u b je c t s  w o u ld  be  t e s t e d .
A SU R V EY  O F  O T H E R  C O N C E P T S  R E L A T E D  
TO  F L U ID  AND C R Y S T A L L IZ E D  IN T E L L IG E N C E
I n t r o d u c t io n
C a t t e l l  (1963) h a s  c i t e d  s e v e r a l  o t h e r  c o n c e p tu a l i z a t io n s  of n o t io n s  
w h ic h  s e e m  to  b e  s i m i l a r  to  h i s  own n o t io n s  of f lu id  a n d  c r y s t a l l i z e d  
in t e l l i g e n c e .  T h e s e  a r e  th e  s o u r c e s  th a t  C a t t e l l  u s e d  to  l in k  h is  
t h e o r i z in g  w i th  t h a t  of o th e r  w r i t e r s .  In  s o m e  c a s e s  t h e y  a p p e a r  to  
b e  f a i r l y  d i r e c t ,  in  s o m e  n o t  so  d i r e c t .  C a t t e l l  d o e s  n o t  d r a w  th e  
r e l a t i o n s h i p s  s p e c i f i c a l l y  f o r  th e  r e a d e r .  H o w e v e r ,  to  i n c r e a s e  y o u r  
f a m i l a r i z a t i o n  w i th  t h e s e  w o r k s ,  s e v e r a l  of th e  m a j o r  r e f e r e n c e s  
w h ic h  h e  g iv e s  a r e  c i t e d .  T h e s e  in c lu d e  H e b b 's  (1942) d i s t in c t io n  
b e tw e e n  "A "  a n d  " B "  c o m p o n e n t s  of a b i l i ty ;  F e r g u s o n ' s  (1956) d i s t i n c ­
t io n  b e tw e e n  " a b i l i t y "  an d  " l e a r n i n g  s e t "  ( r e f e r r e d  to  b y  F e r g u s o n  a s  
" t r a n s f e r " ) ;  N e w la n d 's  (1962) d i s t in c t io n  b e tw e e p  " p r o c e s s "  a n d  
" P r o d u c t " ;  a n d  H a y e s '  (1962) n o t io n  of " e x p e r i n e c e - p r o d u c i n g  d r i v e s . "  
In  an  e f f o r t  to  f in d  w h a t  C a t t e l l  w a s  r e f e r r i n g  to ,  th e  fo l lo w in g  q u o ta ­
t io n s  w e r e  s e l e c t e d  a s  b e in g  th o s e  m o s t  c l o s e l y  r e l a t e d  to  h is  d e s c r i p ­
t io n s  of f lu id  a n d  c r y s t a l l i z e d  i n t e l l i g e n c e .  A n o th e r  s e e m in g ly  r e l a t e d
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d i s t i n c t i o n  to  b e  d i s c u s s e d  h e r e  bu t one  w h ic h  i s  n o t  m e n t io n e d  by
C a t t e l l  i s  P a v l o v 's  (1932) d i s t in c t io n  b e tw e e n  th e  " A r t i s t i c "  an d
" T h in k in g "  ty p e s  of p e r s o n a l i t y .  E a c h  of t h e s e  c o n c e p ts  w i l l  b e  c o n ­
s i d e r e d  be low :
D. O , H ebb
W ith in  th e  c o n te x t  of h i s  p a p e r  on " T h e  E f fe c t  of E a r l y  a n d  L a te
B r a in  D a m a g e  upon  T e s t  S c o r e s ,  an d  th e  N a tu r e  of N o r m a l  A d u lt
I n te l l ig e n c e  (1942)" H ebb  s t a t e s  th e  fo llo w in g :
In  a n y  t e s t  p e r f o r m a n c e  t h e r e  a r e  tw o  f a c t o r s  in v o lv e d ,  
t h e  r e l a t i v e  im p o r t a n c e  of w h ic h  v a r i e s  w i th  th e  t e s t :  one 
f a c t o r  b e in g  p r e s e n t  i n t e l l e c t u a l  d e v e lo p m e n t ;  th e  o th e r  
b e in g  th e  l a s t i n g  c h a n g e s  of p e r c e p t u a l  o r g a n iz a t i o n  a n d  b e ­
h a v i o r  in d u c e d  b y  th e  f i r s t  f a c t o r  d u r in g  th e  p e r i o d  of 
d e v e lo p m e n t .  R o u g h ly ,  th e  one c o n c e r n s  th e  p o w e r  of 
" r e a s o n i n g " ,  of s y n th e s i s  a n d  in v e n t io n ;  th e  o th e r  " s k i l l "
( tha t  i s  a  f a c t o r  due  to  e x p e r i e n c e ) .  T h e  c o n t r a s t  i s  no t 
b e tw e e n  in te l l ig e n c e  a n d .k n o w le d g e ,  b u t  b e tw e e n  c a p a c i ty  
to  d e v e lo p  n e w  p a t t e r n s  of r e s p o n s e  s i m i l a r  to  Gf, a n d  th e  
fu n c t io n in g  of th o s e  a l r e a d y  d e v e lo p e d  s i m i l a r  to  Gc (p. 289).
H e b b 's  c o n c e p t io n  of A a n d  B f a c t o r s  of d e v e lo p m e n t  s e e m s  r e ­
l a t e d  to  C a t t e l l ' s  n o t io n  of f lu id  a n d  c r y s t a l l i z e d  in t e l l i g e n c e  in  th e  
fo l lo w in g  w a y s :
1. H e b b 's  f a c t o r  A  s e e m s  r e l a t e d  to  f lu id , in t e l l ig e n c e  
b e c a u s e :
a .  I t  in v o lv e s  th e  p o w e r  of r e a s o n in g ,  s y n th e s i s  a n d  
in v e n t io n .  (H ence  th e  im p l i c a t io n  of p e r f o r m a n c e  in  
n o v e l  s i t u a t i o n s .  )
b . I t  in v o lv e s  n e u r a l  m a t u r a t i o n .
2. H e b b 's  f a c t o r  B , on  th e  o t h e r  h a n d ,  s e e m s  r e l a t e d  to
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c r y s t a l l i z e d  i n t e l l i g e n c e  b e c a u s e :
a .  I t  in v o lv e s  s k i l l  (i. e .  a  f a c t o r  due  to  e x p e r ie n c e )  
bo I t  in v o lv e s  th e  e s t a b l i s h m e n t  of r o u t in e  m o d e s  of 
r e s p o n s e  to  c o m m o n  p r o b l e m s .
G« A . F e r g u s o n
In  h i s  1956 a r t i c l e  "O n L e a r n i n g  an d  th e  A b i l i t i e s  of M a n ,  " 
F e r g u s o n  s u m m a r i z e s  h is  1954 t h e o r y  a s  fo l lo w s :
1. T h e  a b i l i t i e s  of m a n ,  in c lu d in g  th e  r e a s o n in g ,  
n u m b e r ,  p e r c e p t u a l ,  a n d  s p a t i a l  a b i l i t i e s ,  a n d  w h a te v e r  i s  
s u b s u m e d  u n d e r - i n t e l l i g e n c e ,  a r e  a t t r i b u t e s  of b e h a v io r ,  
w h ic h  t h r o u g h  l e a r n i n g  h av e  a t t a i n e d  a  c r u d e  s t a b i l i t y  o r  
i n v a r i a n c e  in  th e  a d u l t ,  a n d ,  a s  th e y  d e v e lo p  in  th e  c h i ld ,  
e x h ib i t  c o n s i d e r a b l e  s t a b i l i t y  o v e r  l i m i t e d  p e r i o d s  of t im e  
a t  p a r t i c u l a r  a g e  l e v e l s .
2. B io lo g ic a l  f a c t o r s  in  th e  f o r m a t i o n  of a b i l i t y  , . , 
f ix  l im i t i n g  c o n d i t io n s .  T h e  im p l i c a t i o n  i s  t h a t  w i th in  t h e s e  
b o u n d r i e s  th e  r a n g e  of v a r i a t i o n  a t t r i b u t e d  to  l e a r n i n g  i s  
s u b s t a n t i a l .  T h u s  e m p h a s i s  i s  d i v e r t e d  f r o m  b io lo g ic a l  to  
e n v i r o n m e n ta l  d e t e r m i n a t i o n  in  th e  f o r m a t i o n  of a b i l i ty .
3. C u l t u r a l  f a c t o r  s. p r e s c r i b e  w h a t  s h a l l  b e  l e a r n e d  
a n d  a t  w h a t  a g e ;  c o n s e q u e n t ly  d i f f e r e n t  c u l t u r a l  e n v i r o n m e n ts  
l e a d  to  th e  d e v e lo p m e n t  of d i f f e r e n t  p a t t e r n s  of a b i l i t y . '
T h o s e  a b i l i t i e s  w h ic h  a r e , c u l t u r a l l y  v a l id ,  a n d  c o r r e l a t e  
w i th  n u m e r o u s  p e r f o r m a n c e s  d e m a n d e d  b y  th e  c u l t u r e ,  a r e  
t h o s e  t h a t  sh o w  a  m a r k e d  i n c r e m e n t  w i th  a g e .
4 . A b i l i t i e s  e m e r g e  t h r o u g h  a  p r o c e s s  of d i f f e r e n t i a l  
( n o n - l in e a r )  t r a n s f e r  a n d  e x e r t  t h e i r  e f f e c t s  d i f f e r e n t i a l l y  
in  l e a r n i n g  s i t u a t i o n s .  . T h o s e  th a t  t r a n s f e r  a n d  p r o d u c e  
t h e i r  e f f e c t s  a t  one  s ta g e  of l e a r n i n g  m a y  d i f f e r  f r o m  th o s e  
a t  a n o th e r .
5. T h e  c o n c e p t  of a  g e n e r a l  i n t e l l e c t i v e  f a c t o r ,  a n d  
th e  h ig h  c o r r e l a t i o n s  b e tw e e n  m a n y  p s y c h o lo g ic a l  t e s t s ,  a r e  
e x p la in e d  by  th e  p r o c e s s  of p o s i t i v e  t r a n s f e r ,  th e  d i s t in c t iv e  
a b i l i t i e s  w h ic h  e m e r g e  in  th e  a d u l t  in  a n y  c u l t u r e  b e in g  th o s e  
t h a t  t e n d  to  f a c i l i t a t e  r a t h e r  th a n  in h ib i t  e a c h  o t h e r .  L e a r n ­
ing  i t s e l f  i s  v ie w e d  a s  a  p r o c e s s  w h e r e b y  th e  a b i l i t i e s  of 
m a n  b e c o m e  d i f f e r e n t i a t e d ,  t h i s  p r o c e s s  a t  a n y  s t a g e  b e in g  
f a c i l i t a t e d  b y  th e  a b i l i t i e s  a l r e a d y  p o s s e s s e d  b y  th e  in d iv id u a l .
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A l th o u g h  c e r t a i n  s i m i l a r i t i e s  b e tw e e n  F e r g u s o n ' s  c o n c e p ts  of 
" a b i l i t y "  a n d  " t r a n s f e r " ,  on th e  one h a n d , a n d  C a t t e l l ' s  c o n c e p ts  of 
" f lu id "  a n d  " c r y s t a l l i z e d "  i n t e l l i g e n c e  on th e  o t h e r ,  m a y  e x i s t ;  p a r ­
t i c u l a r l y  in  t e r m s  of F e r g u s o n ' s  c o n s id e r a t io n  of c h r o n o lo g ic a l  and  
c u l t u r a l  in f lu e n c e s ;  a t  l e a s t  tw o s e e m in g ly  i m p o r t a n t  d i f f e r e n c e s  m u s t  
b e  p o in te d  out:
1. A b i l i t i e s  a r e  in f lu e n c e d  by  e n v i r o n m e n t  a n d  c u l t u r e ,  w h ile  
f lu id  in te l l ig e n c e  i s  s t r i c t l y  d e t e r m i n e d  b y  th e  n u m b e r  of n e u r o lo g i c a l  
c o n n e c t io n s  e x i s t in g  in  th e  c o r t e x .  T h u s  f lu id  i n t e l l i g e n c e  i s  u n e f ­
f e c t e d  b y  e n v i r o n m e n ta l  o r  c u l t u r a l  f a c t o r s  e x c e p t  a s  t h e s e  p r o v id e  
s o m e  a l t e r a t i o n  in  th e  n u m b e r  of n e u r o lo g i c a l  c o n n e c t io n s  e x is t in g  in 
th e  c o r t e x  t h r o u g h  i n j u r y  o r  s u r g e r y .  C a t t e l l ' s  c o n c e p t io n  of f lu id  
i n t e l l i g e n c e  m a y  b e  on e  of th e  b io lo g ic a l  f a c t o r s  c o n s t i tu t in g  F e r g u s o n ' s  
c o n c e p t  of th e  f o r m a t i o n  of a b i l i ty .
2 . T r a n s f e r  s e e m s  d i f f e r e n t i a t e d  f r o m  c r y s t a l l i z e d  in te l l ig e n c e  
b y  th e  f a c t  th a t  t r a n s f e r  i s  a  p r o c e s s  e x p r e s s e d  b y  a  m a t h e m a t i c a l  
f u n c t io n .  C r y s t a l l i z e d  i n t e l l i g e n c e ,  on th e  o t h e r  h a n d ,  s e e m s  to  r e f e r  
to  th e  e f f e c t  of t r a n s f e r  a n d  f lu id  in te l l i g e n c e  on th e  a b i l i t y  of th e  
s u b je c t  to  p e r f o r m  a g iv e n  t a s k .
T .  E .  N e w lan d  ......... I   .......................... ......
N e w la n d 1 s n o t io n  of th e  d i s t i n c t io n  b e tw e e n  " p r o c e s s "  a n d  " p r o d ­
u c t "  i s  c o n v e n ie n t ly  e x p r e s s e d  by  a  s e r i e s  of d i r e c t  q u o te s  f r o m  h is  
a r t i c l e  on th e  " P s y c h o l o g i c a l  A s s e s s m e n t  of E x c e p t io n a l  C h i ld r e n  an d  
Y o u th .  " T h e s e  in c lu d e  th e  fo l lo w in g :
15
. . .  in  c e r t a i n  i n s t a n c e s ,  a t  l e a s t  in  th e  c a s e s  of th e  
b l in d  an d  in  s o m e  of th e  o r th o p e d ic a l ly  h a n d ic a p p e d ,  l e a r n i n g  
p o te n t i a l  m a y  b e  m e a n in g f u l ly  s a m p l e d  o n ly ,  o r  p r i m a r i l y ,  in  
t e r m s  of p r o c e s s  r a t h e r  th a n  in t e r m s  of p r o d u c t  (p. 71)
It i s  q u i te  l i k e l y  t h a t  p r e d i c t i n g  s c h o o l  l e a r n i n g  s o le ly  
o r  p r i m a r i l y  on th e  b a s i s  of s a m p l e s  of p s y c h o lo g ic a l  p r o c e s s  
( c l a s s i f i c a t io n ,  e d u c a t io n  of c o r r e l a t e s ,  a n d  th e  l ik e )  m a y  be  
m u c h  m o r e  d e f e n s ib le  in  th e  c a s e  of young  c h i ld r e n  th a n  in  
th e  c a s e ,  s a y ,  of h ig h - s c h o o l  l e v e l  c h i ld r e n .  . . . l e a r n i n g  
a t  th e  h ig h e r  l e v e l  . . . d e p e n d s  no t o n ly  u p o n  th e  p u p i l ' s  
b e in g  a d e q u a te  a s  r e g a r d s  th e  p s y c lo l o g ic a l  p r o c e s s e s  e s ­
s e n t i a l  to  h i s  l e a r n i n g  b u t  a l s o  to  h is  h a v in g  b e n e f i te d  f r o m  
th o s e  p r o c e s s e s  by  l e a r n i n g  s o m e  th in g s  (p r o d u c t s )  w h ic h  
a r e  n e e d e d  in  o r d e r  to  l e a r n  h ig h e r  th in g s  (p. 72).
T h e  t e r m  " b a s i c  c a p a c i ty ,  " o r  " b a s i c  in t e l l i g e n c e ,  " 
i s  u s e d  to  d e n o te  m o r e  n e a r l y  th e  b io lo g ic a l ly  in h e r e n t  
l e a r n i n g  p o te n t i a l  of an  o r g a n i s m .  We c o n t in u a l ly  h o p e  
th a t  th e  b e h a v io r  w h ic h  r e f l e c t s  i t  i s  a s  l i t t l e  c u l t u r a l l y  
c o n ta m in a te d  a s  p o s s i b l e  b u t  h a v e  th e  c o n s t a n t ly  l in g e r in g  
s u s p ic io n  th a t  i t  i s  a t  l e a s t  a l i t t l e  so  d i s t o r t e d .
It  s e e m s  d e s i r a b l e ,  th e n ,  to  d i s t in g u i s h  b e tw e e n  
bp.sic c a p a c i ty  a n d  m a n i f e s t  c a p a c i t y . We s h a l l  u s e  th e  
t e r m  " m a n i f e s t  c a p a c i ty "  to  d e n o te  th a t  p e r f o r m a n c e  l e v e l  
w h ic h  i s  i m m e d i a t e l y  a n d  m o s t  e a s i l y  a p p a r e n t  in  th e  t e s t  
s i tu a t io n ,  th e  i n t e r p r e t a t i o n  of w h ic h  is  u n a f f e c t e d  by  an y  
q u a l i t a t iv e  e x p la n a t io n s .  I t  i s  th e  t e s t  in d ic a t io n  of w h a t
th e  c l i e n t  d i d  how  he s c o r e d  a c c o r d in g  to  s t a n d a r d i z e d
p r o c e d u r e  of t e s t  a d m i n i s t r a t i o n .  I t  in v o k e s  no g u e s s in g  by
th e  e x a m i n e r  a s  to  how  m u c h  b e t t e r  o r  w o r s e  th e  c l i e n t  r e a l l y
i s .  I t  i s  th e  u n m i t ig a t e d  p e r f o r m a n c e  a t  th e  t im e  of t e s t i n g  (p. 78).
W hy n o t  a l s o  c o n s i d e r  " b a s i c  p r o c e s s "  v s .  " m a n i f e s t  p r o c e s s "  and
" b a s i c  p r o d u c t "  v s .  " m a n i f e s t  p r o c e s s " ?
. . . M a n y  of t h e s e  t e s t s  a p p e a r  to  s a m p le  p r o c e s s  
m o r e  h e a v i ly  th a n  " p r o d u c t " :  . . . th e  L e i t e r  I n t e r n a t io n a l  
P e r f o r m a n c e  S c a l e , th e  R a v e n  P r o g r e s s i v e  M a t r i c i e s  . . . (p. 90)
B o th  of t h e s e  s h o u ld  b e  good  m e a s u r e s  of Gf. T h e  R a v e n  P r o g r e s s i v e
M a t r i c i e s  t e s t  i s  v e r y  s i m i l a r  to  C a t t e l l ' s  C u l tu r e  F a i r  T e s t .
I n t e r e s t i n g l y  r e l a t e d  to  t h i s  c o n c e p tu a l i z a t io n ,  w h ic h  
w a s  a r r i v e d  a t  c l i n i c a l l y ,  i s  C a t t e l l ' s  p o s i t io n ,  on th e  b a s i s
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of r e s u l t s  o b ta in e d  by  f a c t o r  a n a l y s i s ,  a  f lu id  g e n e r a l  a b i l i ­
ty ,  p e r h a p s  s o m e w h a t  s i m i l a r  to  th e  a u t h o r ' s  " p r o c e s s "  and  
a  c r y s t a l l i z e d  g e n e r a l  a b i l i ty ,  q u i te  s i m i l a r  to  th e  a u t h o r ' s  
" p r o d u c t "  p . 112, fo o tn o te  4,
I t  i s  a p p a r e n t  f r o m  th e  a b o v e  th a t  N e w lan d  a n d  C a t t e l l  h a v e  c o n ­
s i d e r a b l e  a g r e e m e n t  w i th  one  a n o th e r .  B o th  c o n s i d e r  " p r o c e s s "  to  be  
s i m i l a r  to  " f lu id  in te l l ig e n c e  " a n d  " p r o d u c t "  to  be s i m i l a r  to  
" c r y s t a l l i z e d  i n t e l l i g e n c e " .
K. J .  H a y e s
H a y e s  i n t r o d u c e s  h is  " m o t i v a t i o n a l - e x p e r i e n t i a l  t h e o r y  (of p e r ­
f o r m a n c e  )" by  a n  i l l u s t r a t i o n  of i t s  b a s i c  u n i t s ;  e x p e r i e n c e - p r o d u c i n g  
d r i v e s  (E D P s)  a s  fo l lo w s :
C o n s i d e r  a  p a i r  of h u m a n ,  f r a t e r n a l ,  tw in s  w i th  u n -  - 
u s u a l l y  s i m i l a r  h e r e d i t a r y  m a k e  up . S u p p o se  th a t  th e  on ly  
s ig n i f i c a n t  d i f f e r e n c e s  in  g e n e t i c  c o m p o s i t io n  h a p p e n  to  b e  of 
a  ty p e  w h ic h  c a u s e  t h e s e  in d iv id u a ls  to  d i f f e r  m o t iv a t io n a l ly  
- - -  n o t  w ith  r e s p e c t  to  th e  so  c a l l e d  h o m e o s t a t i c  d r i v e s ,  bu t 
r a t h e r  w i th  r e s p e c t  to  t h e i r  t e n d e n c ie s  to  e n g a g e  in  c e r t a i n  
k inds of i n t r i n s i c a l l y - m o t i v a t e d  a c t i v i t i e s .  S p e c i f ic a l ly ,  
tw in  A d i s p l a y s  a  s t r o n g  p r e f e r e n c e  f o r  l i n g u i s t i c  a c t iv i ty .
A t  th e  a g e  of 2 y e a r s  he  i s  u n u s u a l ly  t a lk a t i v e ,  an d  a t  8 y e a r s  
h e  d o e s  an  u n q s u a l  a m o u n t  of r e a d in g .  T w in  B, on th e  o th e r  
h a n d ,  sh o w s  an  e q u a l ly  s t r o n g  p r e f e r e n c e  f o r  a th l e t i c  a c t i v i ty .  
T h e  tw in s '  b r a i n s  do n o t  d i f f e r  a p p r e c i a b l y  in  s i z e ,  o r  b i o ­
c h e m i s t r y ,  o r  c a p a c i ty  to  f o r m  a s s o c i a t i o n s  o r  d e v e lo p  c o m ­
p le x  n e u r a l  c i r c u i t s .  In th e  c o u r s e  of t i m e ,  A a c q u i r e s  a 
l a r g e r  v o c a b u l a r y  th a n  B , a s  w e l l  a s  a l a r g e r  s t o r e  of l i n ­
g u i s t i c a l l y  t r a n s m i t t e d  i n f o r m a t io n  - - -  s im p ly  b e c a u s e  he  
d e v o te s  m o r e  t i m e  to  r e l e v a n t  a c t i v i t i e s .  A t  th e  a g e  of 16, 
b o th  tw in s  a r e  g iv e n  th e  S ta n fo r d  B in e t ,  a n d  tw in  A i s  found  
to  h a v e  a  c o n s i d e r a b l y  h ig h e r  I. Q. th a n  B (p, 301).
T h r e e  a l t e r n a t i v e  i n t e r p r e t a t i o n s  of th i s  s t o r y  m a y  
b e  n o te d .  T h e  f i r s t  w o u ld  b e  th a t  i t  i s  a b s u r d ,  s in c e  a c t i v ­
i ty  p r e f e r e n c e s  a r e  a c q u i r e d ,  n o t  i n h e r i t e d .  A s e c o n d  
r e a c t i o n  m ig h t  be  th a t  t h i s  c a s e  s im p ly  i l l u s t r a t e s  a  l i m i ­
ta t io n  of p r e s e n t  i n t e l l i g e n c e  t e s t s .  A lth o u g h  th e  tw in s  r e a l l y  
h a d  th e  s a m e  in t e l l i g e n c e ,  t h e i r  t e s t  s c o r e s  w e r e  d i s t o r t e d
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by  i r r e l e v a n t  p e r s o n a l i t y  f a c to r s *  T h e  t h i r d  i n t e r p r e t a t i o n  
s u m m a r i z e s  th e  t h e o r y  to  b e  c o n s id e r e d :  I n te l l ig e n c e  is  
a c q u i r e d  by  l e a r n i n g ,  an d  i n h e r i t e d  m o t iv a t io n a l  m a k e  u p  
in f lu e n c e s  th e  k in d  a n d  a m o u n t  of l e a r n i n g  w h ic h  o c cu rs*
T h e  h e r e d i t a r y  b a s i s  of i n t e l l ig e n c e  c o n s i s t s  of d r iv e s  
r a t h e r  th a n  a b i l i t i e s  a s  s u c h  (p„ 302)*
T h e  n e x t  p o in t  to  c o n s i d e r  i s  w h e th e r  th e  p r e s u m e d  
h e r e d i t a r y  d i f f e r e n c e s  in  m o t iv a t io n  c a n  c a u s e  i m p o r t a n t  
d i f f e r e n c e s  in  e x p e r i e n c e .  . . . B e r ly n e  (I960) a n d  W hite  
(1959) h av e  r e v ie w e d  th e  l i t e r a t u r e  on th e  c l a s s  of m o t iv e s  
v a r i o u s l y  know n a s  e x p lo r a t o r y ,  m a n i p u l a t o r y ,  c u r io s i t y ,  
p la y ,  e tc .  M u c h  of th e  l i t e r a t u r e  h a s  e m p h a s i z e d  tw o 
p o in t s :  (a) T h e s e  c a n n o t  r e a s o n a b ly - b e  c o n s i d e r e d  s e c o n d ­
a r y  o r  a c q u i r e d  m o t i v e s ,  (b) D e s p i t e  t h e i r  d i v e r s i t y  of 
e x p r e s s i o n ,  th e y  s e r v e  th e  c o m m o n  b io lo g ic a l  fu n c t io n  of 
p r o m o t in g  l e a r n i n g  in  th e  w e ll  n o u r i s h e d  a n d  o th e r w i s e  
s a t i a t e d  o r g a n i s m .  A s p e c ia l  t e r m  m a y  be  u s e f u l  to  d i s ­
t i n g u i s h  t h e s e  m o t iv e s  f r o m  d e r iv e d  o r  s e c o n d a r y  m o t iv e s  
on th e  one  h a n d , a n d  f r o m  th e  t r a d i t i o n a l  " b io g e n ic "  o r  
" h o m e o s t a t i c "  d r i v e s  on th e  o th e r .  T h e y  h a v e  p r e v i o u s l y  
(H ay es  & H a y e s ,  1954, p . 296) b e e n  r e f e r r e d  to  a s  e x p e r i ­
e n c e - p r o d u c in g  d r i v e s  (E P D s)  . . . (p. 305).
T h e  a r g u m e n t  s u p p o r t in g  th e  m o t i v a t i o n a l - e x p e r i e n ­
t i a l  t h e o r y  in v o lv e s  fo u r  m a i n  p o in t s :  (a) D i f f e r e n c e s  in
m o t iv a t io n  m a y  be  g e n e t i c a l ly  d e t e r m i n e d ,  (b) T h e s e  
m o t iv a t io n a l  d i f f e r e n c e s ,  a lo n g  w i th  d i f f e r e n c e s  in  e n v i ­
r o n m e n t ,  c a u s e  d i f f e r e n c e s  in  e x p e r i e n c e ,  (c) D i f f e r e n c e s  
in  e x p e r i e n c e  l e a d  to  d i f f e r e n c e s  in  a b i l i ty ,  (d) T h e  d i f ­
f e r e n c e s  c o m m o n ly  r e f e r r e d  to  a s  i n t e l l e c t u a l  a r e  n o th in g  
m o r e  th a n  d i f f e r e n c e s  in  a c q u i r e d  a b i l i t i e s  (p. 307),
In  a n  i d e a l  o r g a n i s m ,  E P D  m a k e  u p  w o u ld  be  a  f u n c ­
t io n  of a g e ,  so  th a t  a c t i v i t i e s  a p p r o p r i a t e  to  in fa n t i le  
l e a r n i n g  w ou ld  be  r e p l a c e d  by  a c t i v i t i e s  c o n d u c iv e  to  th e  
l a t e r  l e a r n i n g  of m o r e  c o m p le x  s k i l l s ;  an d  i t  m a y  be  su p p o se d  
th a t  r e a l  o r g a n i s m s  w o u ld  h a v e  e v o lv e d  m e c h a n i s m s  f o r  
m a k in g  s u c h  c h a n g e s .  I t m a y  a l s o  be  s u p p o s e d  th a t  E P D  
s t r e n g t h  in  g e n e r a l  w o u ld  te n d  to  d ro p  a s  th e  in d iv id u a l  a p ­
p r o a c h e s  m a t u r i t y ,  a n d  a c h ie v e s  m a s t e r y  of m o r e  u s e f u l  
s k i l l s .  S u ch  a  d e c l in e  in  E P D  s t r e n g t h  w ou ld  h a v e  s u r v iv a l  
v a lu e  in  r e l i e v in g  th e  s o p h i s t i c a t e d  in d iv id u a l  o f - r i s k s  
w h ic h  w ou ld  no l o n g e r  b e  j u s t i f i e d  (p. 307),
E x p e r i e n c e - p r o d u c i n g  d r i v e s  m a y  b e  a l t e r e d  b y  b r a i n  
d a m a g e  a n d  th e  r e s u l t i n g  c h an g e  in  b e h a v io r  m a y  s u g g e s t  a
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l o s s  of i n t e l l e c t u a l  c a p a c i ty .  If  EPD:s a r e  a l t e r e d  by  e a r l y  
b r a i n  d a m a g e ,  a l l  s u b s e q u e n t  i n t e l l e c t u a l  d e v e lo p m e n t  m a y  
be  e f f e c te d .  B r a i n  d a m a g e  w h ic h  a l t e r s  E P D s  a f t e r  i n t e l ­
l e c t u a l  d e v e lo p m e n t  i s  c o m p le te  m a y  e f f e c t  p e r f o r m a n c e  on 
t e s t s  w h ic h  a r e  s e n s i t i v e  to  m o t iv a t io n .  . . . " M e n ta l  
g ro w th "  i s  n o t  a  d i r e c t  r e s u l t  of th e  s p o n ta n e o u s ,  p h y s ic a l  
g r o w th  of th e  b r a i n ,  b u t  i s  r a t h e r  a  r e s u l t  of th e  g r a d u a l  
a c c u m u la t io n  of k n o w le d g e  a t  a  r a t e  d e t e r m i n e d  by  an  
i n d iv id u a l ' s  E P D s  (p.. 338).
T h i s  p a p e r  h a s  r e v i e w e d  th e  l i t e r a t u r e  r e l e v a n t  to  a 
m o t i v a t i o n a l - e x p e r i e n t i a l  t h e o r y  w h ic h  p r o p o s e s  th a t :  (a) 
m a n i f e s t  i n t e l l i g e n c e  i s  n o th in g  m o r e  th a n  an  a c c u m u la t io n  
of l e a r n e d  f a c t s  a n d  s k i l l s  G c , a n d  (b) in n a te  i n t e l l e c t u a l  
c a p a c i ty  Gf c o n s i s t s  of t e n d e n c i e s  to  e n g a g e  in  a c t i v i t i e s  
c o n d u c iv e  to  l e a r n i n g  r a t h e r  th a n  i n h e r i t e d  i n t e l l e c t u a l  
c a p a c i t i e s ,  a s  s u c h .  T h e s e  t e n d e n c ie s  a r e  r e f e r r e d  to  
h e r e  a s  e x p e r i e n c e - p r o d u c i n g  d r i v e s  (E P D s)  (p. 337).
C a t t e l l  (1963) c i t e d  H a y e s '  (1962) c o n c e p t  of e x p e r i e n c e - p r o d u c i n g  
d r i v e s  a s  s i m i l a r  to  h i s  own t h e o r y  of f lu id  a n d  c r y s t a l l i z e d  in t e l l i g e n c e .  
A n  e x a m in a t io n  of H a y e s '  a r t i c l e ,  h o w e v e r ,  s u g g e s t s  th a t  t h e r e  m a y  
b e  a  g e n e r a l  a n a lo g y  b e tw e e n  C a t t e l l ' s  t h e o r y  of f lu id  a n d  c r y s t a l l i z e d  
i n t e l l i g e n c e ,  a n d  H a y e s '  m o t i v a t i o n a l - e x p e r i e n t i a l  t h e o r y . A t  th e  
s a m e  t i m e  t h e r e  a p p e a r s  to  be  a  m o r e  s p e c i f i c  a n a lo g y  b e tw e e n  C a t t e l l ' s  
" c r y s t a l l i z e d  i n t e l l i g e n c e "  a n d  H a y e s '  " m a n i f e s t  in t e l l i g e n c e "  on th e  
one  h a n d , an d  C a t t e l l ' s  " f lu id  i n t e l l i g e n c e "  and  H a y e s '  " l a t e n t  i n t e l l e c ­
tu a l  p o t e n t i a l "  on th e  o t h e r .
I ,  P .  P a v lo v
In  a d d i t io n  to  t h e - r e l a t e d  c o n c e p t s  c i t e d  by  C a t t e l l  (1963) th e  
fo l lo w in g  c o n c e p t io n  of P a v lo v  i s  c o n s i d e r e d  (by th i s  a u th o r )  to  be  
r e l a t e d  to  th e  c o n c e p ts  of f lu id  a n d  c r y s t a l l i z e d  in t e l l i g e n c e .  In  w h a t
19
fo l lo w s ,  th e  " a r t i s t "  ty p e  i s  c o n s i d e r e d  to  be  a  m a n i f e s t a t i o n  of r e l a ­
t i v e ly  h ig h  f lu id  i n t e l l i g e n c e .  T h e  " th in k in g "  ty p e , ,  on  th e  o th e r  h an d , 
i s  c o n s i d e r e d  to  b e  a m a n i f e s t a t i o n  of r e l a t i v e l y  h ig h  c r y s t a l l i z e d  
in t e l l ig e n c e :
L i f e  d e f in i te ly  r e v e a l s  tw o c a t e g o r i e s  of p e o p le  - - -  
a r t i s t s  a n d  t h i n k e r s .  B e tw e e n  t h e m  i s  a  m a r k e d  d i f f e r e n c e .
T h e  a r t i s t s ,  in c lu d in g  a l l  t y p e s ,  a s  w r i t e r s ,  m u s i c i a n s ,  
p a i n t e r s ,  a c t o r s  e t c . , c o m p r e h e n d  r e a l i t y  a s  a  w h o le ,  a s  a 
c o n t in u i ty ,  a  c o m p le te  l iv in g  r e a l i t y ,  w ith o u t  a n y  d iv i s io n s ,  
w ith o u t  a n y  s e p a r a t i o n s .  T h e  o th e r  g ro u p ,  th e  t h i n k e r s ,  
p u l l  i t  a p a r t ,  k i l l  i t  so  to  s p e a k ,  m a k in g  out of i t  a t e m p o r a r y  
s k e le to n  an d  th e n  o n ly  g r a d u a l ly  pu ttin g ,  i t  t o g e t h e r  a n ew , 
p i e c e m e a l ,  a n d  th u s  t r y  to  g iv e  i t  l i f e  in  o r d e r  t h a t  th e y  
m ig h t  a l s o  s u c c e e d .  (P a v lo v  1932, p . 112)
. . .  t h e  e id e t i c  i m a g e r y  o b s e r v e d  in  c h i l d r e n  i s ,  
s o m e  m a y  th in k ,  a c h a r a c t e r i s t i c  of a l l  k in d s  of a r t i s t s .
S u ch  a  w h o le  c r e a t i o n  of r e a l i t y  c a n n o t  be  c o m p le t e ly  a t ­
t a in e d  by  a  t h i n k e r .  T h i s  i s  w hy i t  i s  so  e x c e e d in g ly  r a r e  
th a t  t h e r e  i s  u n i t e d  in  one  p e r s o n  a  g r e a t  a r t i s t  a n d  a  g r e a t  
t h i n k e r  ( e .g .  G o e th e  & L e o n a r d o  da  V in c i ) .  T h e y  a r e  
u s u a l l y  r e p r e s e n t e d  b y  s e p a r a t e  in d iv id u a l s .  Of c o u r s e  
th e  a v e r a g e  p e r s o n  o c c p p ie s  a  m id d le  p o s i t io n  (p. 113).
A n d  w e k n o w  th a t  t h e r e  a r e  n u m b e r s :  of p e o p le  who 
o p e r a t e  o n ly  w i th  w o r d s  f r o m  w h ic h  th e y  d e d u c e  e v e r y ­
th in g  w i th o u t  c o m in g  in to  c o n ta c t  w i th  r e a l i t y .  A n d  f r o m  
th i s  th e y  w i s h  to  b a s e  t h e i r  own l i f e  a s  w e l l  a s  to  d i r e c t  
th e  l i v e s  of o t h e r s  (p. 162).
T h a n k s  to  t h i s  s e c o n d  s ig n a l  of s ig n a l s  ( language)  
a n d  to  i t s  c o n s t a n t  e f f e c t s  in  v a r i o u s  a s p e c t s  of l i f e ,  a l l  
of th e  h u m a n  r a c e  c a n  b e  s e p a r a t e d  in to  s e v e r a l  ty p e s :  
a r t i s t s ,  t h i n k e r s ,  a n d  a  m id d le  ty p e  (p. 163).
C o n c lu s io n
F i v e  o t h e r  t h e o r i e s  c o n c e p tu a l ly  r e l a t e d  to  C a t t e l l ' s  t h e o r y  of 
f lu id  a n d  c r y s t a l l i z e d  i n t e l l i g e n c e  h a v e  b e e n  c i t e d  a b o v e .  T h e  e x te n t  
to  w h ic h  th e y  a r e  s u p p o r t e d  b y  r e s e a r c h  e v id e n c e  is  a l s o  s u g g e s t iv e
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of s u p p o r t  f o r  C a t t e l l ' s  t h e o r y .
T w o of th e  t h e o r i e s  (H a y e s ,  1962 & P a v lo v ,  1942) a r e  s p e c i f i c a l ly  
c o n c e r n e d  w i th  th e  r e l a t i o n s h i p  p r e s u m e d  to  e x i s t  b e tw e e n  f lu id  a n d  
c r y s t a l l i z e d  in t e l l i g e n c e .  A ll  of t h e s e  r e l a t e d  t h e o r e t i c a l  p r o p o s i t i o n s  
l e n d  c r e d e n c e  to  th e  p u r p o s e  of t h i s  s tu d y  to  i n v e s t ig a t e  th e  s e p a r a t i o n  
of f lu id  an d  c r y s t a l l i z e d  in t e l l i g e n c e  w i th  th e  a id  of p e r s o n a l i t y  
v a r i a b l e s .
D ESIG N A TIO N  O F  V A R IA B L E S  F O R  THIS STUDY 
In  o r d e r  to  a c c o m p l i s h  th e  p u r p o s e  of t h i s  s tu d y  - - -  th a t  of i n v e s -
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t i g a t in g  th e  s e p a r a t i o n  of f lu id  a n d  c r y s t a l l i z e d  in te l l ig e n c e - w i th  th e  
a id  of m e a s u r e s  of v a r i o u s  p e r s o n a l i t y  v a r i a b l e s  - - -  th e  fo l lo w in g  
s e v e n  p e r s o n a l i t y  v a r i a b l e s  w h ic h  s e e m  (for r e a s o n s  to  be d i s c u s s e d  
be low ) to  b e  l o g i c a l ly  a s s o c i a t e d  w i th  e i t h e r  f lu id  in te l l ig e n c e  (Gf), 
o r  c r y s t a l l i z e d  in t e l l i g e n c e  (Gc) h a v e  b e e n  s e l e c t e d .  S ix  of t h e s e  a r e  
c o n ta in e d  in  f o r m  AA of th e  P e r s o n a l i t y  R e s e a r c h  F o r m  (P R F )  by  
J a c k s o n  (1965), (See A p p e n d ic e s  B & C). T h e s e  in c lu d e  th e  s c a l e s  of: 
" c h a n g e "  (C), " c o g n i t iv e  s t r u c t u r e "  (CS), " im p u l s iv i t y "  (I), " o r d e r "  
(O), " s e n t i e n c e "  (S), a n d  " u n d e r s t a n d in g "  (U). T h e  s e v e n th  v a r i a b l e  
i s  an  o p e r a t i o n a l l y  d e f in e d  m e a s u r e  of " s p o n ta n e o u s  c h a n g e "  (SC) 
w h ic h  w a s  d e r i v e d  f r o m  M e a n s '  S p o n ta n e o u s  C h an g e  T e s t  (M e a n s ,
1965; an d  M e a n s  & H a r p e r ,  1968). (See A p p e n d ic e s  D & E)
C a t t e l l ' s  C u l tu r e  F a i r  T e s t  (1959) w i l l  b e  u s e d  to  m e a s u r e  f lu id
i n t e l l ig e n c e  (Gf). H is  S c a le  3 T e s t  (1935) w i l l  be  u s e d  to  m e a s u r e  
c r y s t a l l i z e d  in te l l ig e n c e  (Gc) (See A p p e n d ix  A ) . T h e s e  tw o m e a s u r e s  
of i n t e l l e c t u a l  a b i l i ty ,  a lo n g  w i th  th e  tw o t e s t s  m e a s u r i n g  th e  s e v e n  
p e r s o n a l i t y  v a r i a b l e s  m e n t io n e d  a b o v e ,  w il l  be  d i s c u s s e d  f u r t h e r  in 
th e  " M e th o d s "  s e c t io n  of th i s  p a p e r .
T H E  T H E O R E T IC A L  R E L A T IO N S H IP  P R E S U M E D  TO  EX IST 
B E T W E E N  T H E  P E R S O N A L IT Y  AND T H E  
I N T E L L E C T U A L  V A R IA B L E S:
P E R S O N A L IT Y  V A R IA B L E S  P R E D I C T E D  TO  B E  M O ST HIGHLY 
R E L A T E D  TO  F L U ID  IN T E L L IG E N C E  (Gf)
In an  e f f o r t  to  e s t a b l i s h  a  b a s i s  f r o m  w h ic h  to  i n f e r  th e  p e r s o n a l i t y  
v a r i a b l e s  w h ic h  sh o u ld  r e l a t e  to . f l u id  a n d  c r y s t a l l i z e d  i n te l l ig e n c e ,  th e  
r e s e a r c h  of H o rn  & C a t t e l l  i s  r e l e v a n t .  A c c o r d in g  to  H o rn  & C a t te l l  
(1966a) th e  c o n d i t io n s  f o r  th e  m e a s u r e m e n t  of Gf a r e  o p t im a l  w hen:
. . th e  t a s k  m a t e r i a l s  a r e  c u l t u r e  f a i r ;  t h a t  i s  th e  
f u n d a m e n ta l s  a r e  e i t h e r ;  n o v e l  f o r  a l l  p e r s o n s  b e in g  m e a ­
s u r e d ,  o r  e x a c t ly  c o m m o n ,  o v e r l e a r n e d  e l e m e n t s  of a  c u l ­
t u r e ,  a n d  th e  a id s  n e e d e d  to  a t t a in  so lu t io n  a r e  n o t  m a d e  
a v a i l a b le ,  by  f a v o r e d  e d u c a t io n a l  o p p o r tu n i ty ,  to  s d m e  
p e r s o n s  a n d  n o t  to  o t h e r s  a m o n g  th o s e  m e a s u r e d  (H o rn  &
C a t t e l l ,  1966a). "
S c a le s  f r o m  J a c k s o n ' s  P R F  (1966) w h ic h  a r e  lo g i c a l l y  " s y n o n y ­
m o u s "  w ith  th e  a b o v e  d e s c r i p t i o n  of Gf m e a s u r e s  w i l l  be  p r e s e n t e d  b e ­
low . T h is  m a tc h in g  of p e r s o n a l i t y  v a r i a b l e s  w i th  H o rn  a n d  C a t t e l l ' s  
d e s c r i p t i o n  of Gf i s  th e  c l o s e s t  a p p r o x im a t io n  w h ic h  c an  b e  a c h ie v e d  
on a  lo g i c a l  b a s i s .  In th e  fo l lo w in g ,  e a c h  s c a l e  w il l  be  a c c o m p a n ie d
22
by  a  l i s t  of 15 a d j e c t i v e s  w h ic h  J a c k s o n  (1966) p r e s e n t s  a s  d e s c r i p t i v e  
of t h a t  s c a le .
1. C h an g e  (C)
a. P e r s o n a l i t y  D e s c r i p t i o n  of H ig h  S c o r e r s :
L i k e s  n e w  a n d  d i f f e r e n t  e x p e r i e n c e s ;  d i s l i k e s  r o u t in e  
a n d  a v o id s  i t ;  m a y  r e a d i l y  c h a n g e  o p in io n s  o r  v a lu e s  in  
d i f f e r e n t  c i r c u m s t a n c e s ;  a d a p ts  r e a d i l y  to  c h a n g e s  in  
e n v i r o n m e n t .
b. A d je c t i v e s  D e s c r i p t i v e  of H igh  S c o r e r s :
i n c o n s i s t e n t ,  f i c k l e ,  f l e x ib le ,  u n p r e d i c t a b l e ,  
w a v e r in g ,  m u ta b l e ,  a d a p ta b le ,  c h a n g e a b le ,  i r r e g u l a r  
v a r i a b l e ,  c a p r i c i o u s ,  in n o v a t iv e ,  f l ig h ty ,  v a c i l l a t i n g ,  
in c o n s i s t e n t .
2. I m p u l s iv i ty  (I)
a .  P e r s o n a l i t y  D e s c r i p t i o n  of H ig h  S c o r e r s :
T e n d s  to  a c t  on th e  ' s p u r  of th e  m o m e n t '  a n d  w ith o u t  
d e l ib e r a t i o n ;  g iv e s  v e n t  r e a d i l y  to  f e e l i n g s  a n d  w is h e s ;  
s p e a k s  f r e e l y ;  m a y  b e  v o la t i l e  in  e m o t io n a l  e x p r e s s i o n .
b . A d je c t i v e s  D e s c r i p t i v e  of H ig h  S c o r e r s :
h a s ty ,  r a s h ,  u n in h ib i te d ,  s p o n ta n e o u s ,  r e c k l e s s ,  
i r r e p r e s i b l e ,  q u ic k - th in k in g ,  m e r c u r i a l ,  im p a t i e n t ,  
in c a u t io u s ,  h u r r i e d ,  im p u l s iv e ,  f o o lh a r d y ,  e x c i t a b le ,  
im p e tu o u s .
3. S e n t ie n c e  (S)
a .  P e r s o n a l i t y  D e s c r i p t i o n  of H ig h  S c o r e r s :
N o t i c e s  s m e l l s ,  s o u n d s ,  s ig h t s ,  t a s t e s  an d  th e  w ay  
th in g s  f e e l ;  r e m e m b e r s  t h e s e  s e n s a t io n s  a n d  b e l i e v e s  
th a t  th e y  a r e  an  i m p o r t a n t  p a r t  of l i f e ;  i s  s e n s i t i v e  to  
m a n y  f o r m s  of e x p e r i e n c e ;  m a y  m a in t a i n  an  e s s e n t i a l l y  
h e d o n i s t i c  o r  a e s t h e t i c  v ie w  of l i f e .
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b . A d je c t i v e s  D e s c r i p t i v e  of H ig h  S c o r e r s :
a e s t h e t i c ,  e n jo y s  p h y s ic a l  s e n s a t i o n s ,  o b s e r v a n t ,  
e a r t h y ,  a w a r e ,  n o t i c e s  e n v i r o n m e n t ,  f e e l in g ,  s e n s i t i v e ,  
s e n s u o u s ,  o p en  to  e x p e r i e n c e ,  p e r c e p t i v e ,  r e s p o n s i v e ,  
n o t ic in g ,  d e s c r i m i n a t i n g ,  a l iv e  to  i m p r e s s i o n s .
4. S p o n ta n e o u s  C h an g e  (SC)
T h is  v a r i a b l e  is  d e r i v e d  f r o m  a m e a s u r e  of s p o n ta n e o u s  c h an g e
d e v is ’ed  b y  M e a n s  (1965) a n d  by  M e a n s  a n d  H a r p e r  (1968). It h a s  b e e n
fo u n d  to  b e  p o s i t i v e ly  r e l a t e d  to  R a i m y 's  P e r s o n a l  O b s e r v a t io n s  of
N o r m a l  A c t io n s  ( r  = + 0 .4 6 )  (M eans  & H a r p e r ,  1965); a n d  v o lu n ta r y
t im e  in  a  th in k  ta n k  ( r  = 0. 58) (M eans. & H a r p e r ,  1968). It a l s o  h a s  a
lo w  p o s i t i v e  c o r r e l a t i o n  w i th  I. Q. (A m m o n s  Q u ic k  T e s t ,  1962) ( r  =
0. 2 2 ) \  a n d  a  n e g a t iv e  c o r r e l a t i o n  w i th  th e  F  S c a le  of A u t h o r i t a r i a n i s m  
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( r  =. -0 .  39) (M e a n s ,  1965). L i t t l e  o th e r  r e s e a r c h  h a s  b e en  done  on 
th i s  v a r i a b l e .  I t s  h y p o th e s i z e d  r e l a t i o n s h i p  to  Gf i s  b a s e d  p r i m a r i l y  
on th e  c o n n o ta t io n  of " f l e x ib i l i ty "  and. on i t s  p o s i t i v e  r e l a t i o n s h i p  w ith  
m u l t ip l e  s o u r c e  i n f o r m a t io n  p r o c e s s i n g  t a s k s  ( r  = .+0 .48) (M ean s  St 
H a r p e r ,  1968).
P E R S O N A L IT Y  V A R IA B L E S  P R E D I C T E D  TO  B E M O ST HIGHLY 
R E L A T E D  TO  C R Y S T A L L IZ E D  IN T E L L IG E N C E  (Gc)
A s  in  th e  c a s e  of f lu id  in t e l l i g e n c e ,  H o rn  a n d  C a t t e l l  (1966a) a l s o  
d e s c r i b e  th e  c o n d i t io n s  w h ic h  a r e  t h e o r e t i c a l l y  o p t im a l  f o r  th e
^ P e r s o n a l  c o m m u n ic a t io n ,  J .  R . M e a n s ,  1969. 
2
On a s a m p le  of i n s t i t u t i o n a l i z e d  m a l e s .
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m e a s u r e m e n t  of c r y s t a l l i z e d  in t e l l i g e n c e .  T h e s e  e x i s t  w hen:
. . . t h e  s u b je c t  m u s t  u s e  th e  c o n c e p ts  a n d  a id s  r e p r e ­
s e n t in g  r e l a t i v e l y  a b s t r u c e  e l e m e n t s  of th e  c o l l e c t iv e  i n t e l ­
l i g e n c e  of a  c u l t u r e  . . . Gc i s  h ig h  on s u b te s t s  th a t  t r a d i ­
t io n a l ly  h a v e  b e e n  b u i l t  in to  in te l l ig e n c e  t e s t s :
1. v o c a b u l a r y  s i z e ,
2. a n a lo g i e s ,
3. c l a s s i f i c a t i o n  in v o lv in g  a  c u l t u r a l  k n o w le d g e  of 
o b j e c t s  in  th e  p r o b l e m  (H orn  & C a t t e l l ,  1966a).
S c a l e s  f r o m  J a c k s o n ' s  P R F  w h ic h  a r e  l o g i c a l l y  " s y n o n o m o u s "
w ith  th e  a b o v e  d e s c r i p t i o n  of Gc m e a s u r e s  w il l  b e  p r e s e n t e d  b e lo w .
E a c h  s c a l e  w il l  be  a c c o m p a n ie d  by  a  p e r s o n a l i t y  d e s c r i p t i o n  an d  a  l i s t
of 15 a d j e c t i v e s  w h ic h  J a c k s o n  (1966) p r e s e n t s  a s  d e s c r i p t i v e  of h ig h
s c o r e r s  on e a c h  s c a le :
1. C o g n i t iv e  S t r u c t u r e  (CS)
a .  P e r s o n a l i t y  D e s c r i p t i o n  of H ig h  S c o r e r s :
D o e s  n o t  l i k e  a m b ig u i ty  o r  u n c e r t a i n t y  in  i n f o r m a ­
t io n ;  w a n ts  a l l  q u e s t io n s  a n s w e r e d  c o m p le te ly ;  d e s i r e s  
to  m a k e  d e c i s io n s  b a s e d  u p o n  d e f in i te  k n o w le d g e ,  r a t h e r  
th a n  u p o n  g u e s s e s  o r  p r o b a b i l i t i e s .
b . A d je c t i v e s  D e s c r i p t i v e  of H ig h  S c o r e r s :
p r e c i s e ,  e x a c t in g ,  d e f in i t e ,  s e e k s  c e r t a i n t y ,  
m e t i c u l o u s ,  p e r f e c t i o n i s t i c ,  c l a r i f y in g ,  e x p l ic i t ,  
a c c u r a t e ,  r i g o r o u s ,  l i t e r a l ,  a v o id s  a m b ig u i ty ,  d e f in in g ,  
r ig id ,  s e e k s  s t r u c t u r e .
2. O r d e r  (O)
a .  P e r s o n a l i t y  D e s c r i p t i o n  of H ig h  S c o r e r s :
C o n c e r n e d  w i th  k e e p in g  p e r s o n a l  e f f e c t s  a n d  s u r ­
r o u n d in g s  n e a t  a n d  o r g a n iz e d ;  d i s l i k e s  c l u t t e r ,  c o n ­
fu s io n ,  l a c k  of o r g a n iz a t i o n ;  i n t e r e s t e d . i n  d e v e lo p in g  
m e th o d s  f o r  k e e p in g  m a t e r i a l s  m e th o d ic a l l y  o r g a n iz e d .
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b . A d je c t iv e  D e s c r ip t i v e  of H ig h  S c o r e r s :
n e a t ,  o r g a n iz e d ,  t id y ,  s y s t e m a t i c ,  w e l l  o r d e r e d ,  
d i s c i p l in e d ,  p r o m p t ,  c o n s i s t e n t ,  o r d e r l y ,  c le a n ,  m e ­
th o d ic a l ,  s c h e d u le d ,  p la n fu l ,  u n v a r y in g ,  d e l ib e ra te , ,
3. U n d e r s t a n d in g  (U)
a .  P e r s o n a l i t y  D e s c r i p t i o n  of H ig h  S c o r e r s :
W an ts  to  u n d e r s t a n d  m a n y  a r e a s  of k n o w led g e ;  
v a lu e s  s y n th e s i s  of id e a s ;  v a r i f i a b l e  g e n e r a l i z a t io n ;  
l o g i c a l  th o u g h t ,  p a r t i c u l a r l y  w hen  d i r e c t e d  a t  s a t i s ­
fy in g  i n t e l l e c t u a l  c u r i o s i t y .
b . A d je c t i v e s  D e s c r i p t i v e  of H igh  S c o r e r s :
i n q u i r in g ,  c u r io u s ,  a n a ly t i c a l ,  e x p lo r in g ,  i n t e l l e c ­
t u a l ,  r e f l e c t i v e ,  i n c i s iv e ,  i n v e s t ig a t i v e ,  p ro b in g ,  lo g ic a l ,  
s t r u c t u r i n g ,  t h e o r e t i c a l ,  ' a s t u t e ,  r a t i o n a l ,  in q u i s i t iv e .
G E N E R A L  H Y P O T H E S E S
Tw o m a j o r  c l a s s e s  of h y p o th e s e s  fo l lo w  d i r e c t l y  f r o m  th e  r e l a t i o n ­
sh ip  d e s c r i b e d  in  th e  p r e c e e d i n g  s e c t io n  i. e . t h o s e  c o n c e r n in g  c o n v e r ­
g e n t  v a l id i ty ,  a n d  th o s e  c o n c e r n in g  d i s c r i m i n a n t  v a l id i ty .  T h e  g e n e r a l  
h y p o th e s e s  w i th in  e a c h  c l a s s  a r e  e n u m e r a t e d  b e lo w .
H y p o th e s e s  of C o n v e r g e n t  V a l id i ty
1. T h o s e  p e o p le  w ho s c o r e  a b o v e  th e  m e d ia n  on Gf sh o u ld  h a v e  
s ig n i f i c a n t ly  h i g h e r  m e a n  s c o r e s  f o r  th e  v a r i a b l e s  of : c h an g e  (C),
s e n t i e n c e  (S), an d  s p o n ta n e o u s  c h a n g e  (SC), th a n  th o s e  who s c o r e  
b e lo w  th e  m e d i a n  on  Gf.
2. T h o s e  p e o p le  w ho s c o r e  a b o v e  th e  m e d i a n  oh Gc sh o u ld  h a v e  
a  s ig n i f i c a n t ly  h ig h e r  m e a n  s c o r e  f o r  th e  v a r i a b l e  of u n d e r s t a n d in g  (U)
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th a n  th o s e  who s c o r e  b e lo w  th e  m e d ia n  on G c .
3. T h e r e  sh o u ld  b e  a  s ig n i f i c a n t  p o s i t iv e  c o r r e l a t i o n  b e tw e e n  Gf 
a n d  G c a n d  b e tw e e n  e a c h  p a i r  of th e  m e m b e r s  w ith in  e a c h  of th e  fo l lo w in g  
tw o g r o u p s  of v a r i a b l e s :
1. Gf, G, I , . S ,  SC;
2. G c , CS, O, U.
H y p o th e s e s  of D i s c r i m i n a n t  V a l id i ty
1. T h o s e  p e o p le  who s c o r e  b e lo w  th e  m e d ia n  on Gf sh o u ld  h a v e  
s ig n i f i c a n t ly  h ig h e r  m e a n  s c o r e s  f o r  th e  v a r i a b l e s  of c o g n i t iv e  s t r u c ­
t u r e  (CS), a n d  o r d e r  (O), th a n  th o s e  who s c o r e  a b o v e  th e  m e d ia n  on Gf.
2. T h o s e  p e o p le  who s c o r e  b e lo w  th e  m e d ia n  on G c sh o u ld  h av e  
a  s ig n i f i c a n t ly  h ig h e r  m e a n  s c o r e  f o r  th e  v a r i a b l e  of i m p u l s iv i t y  (I) 
th a n  th o s e  who s c o r e  a b o v e  th e  m e d ia n  on  G c .
3. T h e r e  sh o u ld  be  a  s ig n i f i c a n t  n e g a t iv e  c o r r e l a t i o n  b e tw e e n  
e a c h  p a i r  of th e  m e m b e r s  b e tw e e n  e a c h  of th e  fo l lo w in g  tw o  g r o u p s  
of v a r i a b l e s  (w ith  th e  e x c e p t io n  of t h a t  p a i r  c o n s i s t in g  of Gf a n d  Gc):
1. Gf, C , I, S, SC;
2. G c , CS, O, U.
C H A P T E R  II
M E T H O D
S u b je c t s
A to t a l  of 140 m a l e  s u b j e c t s  b e tw e e n  th e  a g e s  of 18 a n d  22 y e a r s  
w e r e  r e c r u i t e d  f r o m  th e  A u tu m n  Q u a r t e r  (1970) I n t r o d u c t o r y  P s y c h o lo g y  
C la s s  a t  th e  U n i v e r s i t y  of M o n ta n a .  Of t h e s e ,  38 f a i l e d  to  c o m p le te  
a l l  of th e  m e a s u r e m e n t s  r e q u i r e d  in  th e  c o u n te r b a l a n c e d  o r d e r  an d  
w e r e  r e j e c t e d  f r o m  th e  s tu d y .  T h i s l e f t  a s a m p l e  t o ta l  of 102 s u b je c t s  
who c o m p le te d  a l l  f o u r  of th e  m e a s u r e s  a d m i n i s t e r e d .
A l l  s u b j e c t s  w e r e  a d m i n i s t e r e d  th e  s c a l e s  f o r  G f, G c , SC, an d  th e
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P R F  in  th e  c o u n te r b a l a n c e d  o r d e r  (See A p p e n d ix  D)„ E a c h  s u b je c t  w a s  
e i t h e r  r e q u i r e d  to  p a r t i c i p a t e  in  5 h o u r s  of e x p e r im e n t a t i o n  o r  to  w r i t e  
a  t e r m  p a p e r  in  o r d e r  to  o b ta in  c r e d i t  f o r  th e  i n t r o d u c t o r y  p s y c h o lo g y  
c l a s s  f o r  w h ic h  he  w a s  e n r o l l e d .  A s  a  r e s u l t  of fu l l  p a r t i c i p a t i o n  in  
th i s  s tu d y ,  e a c h  s u b je c t  r e c e i v e d  th e  r e q u i r e d  5 h o u r s  :of e x p e r i m e n t a l  
c r e d i t  n e c e s s a r y  to  s a t i s f y  th e  c o u r s e  r e q u i r e m e n t .
T e s t in g  w a s  c o n d u c te d  b e tw e e n  th e  h o u r s  of 7 :00  P . M .  a n d  9:30 
P . M . ,  on tw o d i f f e r e n t  d a t e s .  T w o of th e  m e a s u r e s  w e r e  p r e s e n t e d  . 
to  g r o u p s  of e i t h e r  10 o r  20 s u b je c t s  on e a c h  d a te  a s  r e q u i r e d  by  th e  
c o u n te r b a l a n c e d  s c h e d u le  (See A p p e n d ix  D),
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P s y c h o m e t r i c  I n s t r u m e n t s
1. T h e  T e s t  of " g " :  C u l tu r e  F a i r ,  S c a le  3, F o r m  A , 1959.
A c c o r d i n g  to  C a t t e l l  (1968) t h i s  t e s t ,  b e in g  c u l t u r e  f a i r ,  i s  an  
a p p r o p r i a t e  m e a s u r e  of Gf. In  a d d i t io n  to  th e  f a c t  th a t  i t  i s  " c u l t u r e  
f a i r ,  " t h i s  t e s t  w a s  s e l e c t e d  to  m e a s u r e  Gf in  t h i s  s tu d y  b e c a u s e  i t  i s  
read iT y  a d m i n i s t e r e d  to  g r o u p s  of s u b j e c t s .
T h i s  t e s t  i s  a  s e r i e s  of f o u r  s u b t e s t s  c o n s i s t i n g  of s e v e r a l  g e o ­
m e t r i c  d e s ig n s .  T h e  f i r s t  d e s ig n  i s  a m o d e l .  T h i s  i s  fo l lo w e d  by  a 
n u m b e r  of o th e r  g e o m e t r i c  d e s i g n s ,  one  of w h ic h  h a s  s o m e  s t im u lu s  
d im e n s io n  in  c o m m o n  w i th  th e  m o d e l .  T h e  s u b j e c t ' s  t a s k  i s  s im p ly  
to  id e n t i fy  th e  d e s ig n  w h ic h  h a s  s o m e  i j n p o r t a n t  s t im u lu s - d im e n s i o n  
in  c o m m o n  w i th  th e  m o d e l  w h ic h  th e  o t h e r  d e s ig n s  l a c k .
The. t e s t  h a s  b e e n  c o n s t r u c t e d  in  tw o  p a r a l l e l  f o r m s ,  A a n d  B , an d  
e i t h e r  f o r m  c a n  be a d m i n i s t e r e d  on  a  g ro u p  o r  an  in d iv id u a l  b a s i s .  I t  
w a s  s t a n d a r d i z e d  in  1961 on a  s a m p l e  c o n s i s t in g ,  of 3140 A m e r i c a n  H ig h  
S ch o o l  s tu d e n t s ,  e q u a l ly  d iv id e d  a m o n g  f r e s h m e n ,  s o p h o m o r e s ,  j u n i o r s ,  
a n d  s e n i o r s ,  an d  young  a d u l t s  in  a  s t r a t i f i e d  jo b  s a m p l e .  T h e  m e a n  
r a w  s c o r e  of t h i s  s a m p l e  w a s  2 2 .1  a n d  th e  s t a n d a r d  d e v ia t io n  w a s  5. 25 
(C a t te l l , .  1959, T a b le  2, p .  48).
S t a n d a r d i z a t i o n  w a s  a l s o  p e r f o r m e d  on a  s a m p le  of 1097 u n d e r ­
g r a d u a t e  c o l le g e  s tu d e n t s ,  m a in ly  s o p h o m o r e s ,  f r o m  f o u r  l a r g e  u n i v e r ­
s i t i e s  (two n o r t h  c e n t r a l  s t a t e  u n i v e r s i t i e s ,  o n e  s o u th e r n  s t a t e  u n i v e r s i t y ,  
an d  a  m e d i u m  s i z e d  p r i v a t e  c o l le g e ) .  T h e  m e a n  r a w  s c o r e  f o r  th i s
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s a m p le  w a s  26 .1  a n d  th e  s t a n d a r d  d e v ia t io n  w a s  4 .6 0  {C a tte l l ,  1959, 
T a b le  5, p .  51).
2. C a t t e l l  I n te l l ig e n c e  T e s t s ,  G ro u p  a n d  In d iv id u a l ,  S c a le  III, 
F o r m  A 1935.
C a t t e l l 1 s S c a le  III (1935) h a s  b e e n  r e c o m m e n d e d  by  C a t t e l l  a s  an
a p p r o p r i a t e  n e a s u r e  of G c .  T h e  t e s t  w a s  f i r s t  p u b l i s h e d  in  1930, an d
r e v i s e d  in  1935. C a t t e l l  (1952) e x p r e s s e s  th e  g e n e r a l  g o a ls  in  d e s ig n in g
t h i s  t e s t  a s  fo l lo w s :
" I t  h a s  b e e n  th e  o b je c t  of th e  d e s i g n e r  of t h e s e  t e s t s  to  
p r o d u c e  a  s e t  of in t e l l i g e n c e  s c a l e s  c a p a b le  of t e s t i n g  th e  
w h o le  r a n g e  of i n t e l l e c t u a l  d e v e lo p m e n t ,  f r o m  th a t  of th e  
n o r m a l  c h i ld  of e ig h t  to  th a t  of th e  g i f te d  a d u l t ,  a n d  c o n ­
s t r u c t e d  th r o u g h o u t  on  u n i f o r m  p r i n c i p l e s .
T h e  w id e  r a n g e  of a b i l i ty  c o n c e r n e d  i s  m e t  by  t h r e e  
s c a l e s  of i n c r e a s i n g  d i f f ic u l ty .  S c a le  I i s  s u i t a b le  f o r  
n o r m a l  c h i l d r e n  of a g e s  e ig h t  to  e le v e n ,  S c a le  II i s  f o r  a g e s  
e l e v e n  to  f i f t e e n  a n d  S c a le  III f o r  m e n t a l  a g e s  of f i f t e e n  y e a r s  
a n d  u p w a r d  - - -  i .  e .  f o r  a d u l t s  of a v e r a g e  a n d  m o r e  th a n  
a v e r a g e  a b i l i ty .  "
T o  a c c o m p l i s h  h i s  g o a l  of g e n e r a l i t y ,  t h e  e n t i r e  s e r i e s  of t h r e e
s c a l e s  h a s  b e e n  c o n s t r u c t e d  w ith  th e  fo l lo w in g  a i m s  in  m in d :
"A . to  in c lu d e  on ly  th o s e  ty p e s  of t e s t s  a l r e a d y  p r o v e d  to  
b e  m o s t  h ig h ly  s a t u r a t e d  w i th  " g " .
B. to  e x p e c t  o n ly  a  b a r e  m i n im u m  of (g e n e ra l )  k n o w le d g e  
on th e  p a r t  of th e  s u b je c t  a s  a  w o rk in g  b a s i s  f o r  th e  m e n ta l  
o p e r a t i o n s  d e a l t  w i th  by  th e  t e s t .
C. to  a s s u m e  a  m u c h  m o r e  l i m i t e d  v o c a b u l a r y  th a n  h a s  
h i t h e r t o  b e e n  d e m a n d e d  in  m o s t  in t e l l ig e n c e  t e s t s .
D. to  d im i n i s h  th e  e f f e c t s  of v e r b a l  f a c i l i t y ,  a s  f a r  a s  i s  
c o m p a ta b le  w i th  r e t a i n i n g  h ig h  "g "  s a t u r a t i o n .
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E .  to  a r r a n g e  s u c c e s s i v e  i t e m s : i n  e a c h  t e s t  in  o r d e r  of 
i n c r e a s i n g  d i f f ic u l ty ,  so  t h a t  th e  e x a m in e e  i s  no t h e ld  up 
by  to o  d i f f ic u l t  e x a m p l e s  w h ile  e a s i e r  o n e s  a w a i t  h im .
F .  to  f a c i l i t a t e  th e  u s e  of s c a l e s  f o r  l a r g e  n u m b e r s  of 
s u b je c t s  b y  r e n d e r i n g  th e  s c o r in g  a s  s im p le  a s  p o s s i b l e  
by  m e a n s :  of m e c h a n ic a l  a id s .
> G. to  p r o v id e  b e f o r e  th e  t e s t  p r o p e r  a  b r i e f  i n t r o d u c t o r y  
t e s t  - - -  th e  r e s u l t s  of w h ic h  a r e  d i s c a r d e d  . . . "
f^be -en tire  t e s t ,  in c lu d in g  d i r e c t i o n s  a n d  r e s t  p e r i o d s ,  r e q u i r e s
90 m in u te s  to  a d m i n i s t e r .  I t i s  c o m p o s e d  of s i x ' s u b t e s t s  n a m e d  a s
fo l lo w s ;
I . S y n o n y m s ,
II C l a s s i f i c a t i o n s ,
III  O p p o s i t e s ,
IY A n a lo g ie s ,
V C o m p le t io n ,
VI I n f e r e n c e s .
R a w  s c o r e s  a r e  c o m p u te d  f o r  e a c h  s u b te s t .  T h e s e  a r e  a d d e d  t o ­
g e t h e r  to  f o r m  a t o t a l  r a w  s c o r e .  T h i s  t o t a l  i s  th e n  c o n v e r t e d  in to  an  
M . A .  t h r o u g h  th e  u s e  of n o r m a t i v e  t a b l e s .
T h i s  t e s t  w a s  f i r s t  s t a n d a r d i z e d  in  1934 on 2000 a d u l t s ,  c o m p o u n d e d  
in  a  s t r a t i f i e d  s a m p le  f r o m  v a r i o u s  o c c u p a t io n s  to  r e p r e s e n t  th e  g e n e r a l  
p o p u la t io n .  T h i s  s a m p le  y ie ld e d  a  s t a n d a r d  d e v ia t io n  of 26 IQ p o in t s .
A r e  s t a n d a r d i z a t i o n  w a s  p e r f o r m e d  in  1950 on 1000 c a s e s  a c c u m u la t e d  
b e tw e e n  1934 a n d  195.0. T h i s  s a m p l e  y ie ld e d  a  s t a n d a r d  d e v ia t io n  of 24 
IQ p o in t s .
31
T h i s  s c a l e i s  r e p r o d u c e d  in  A p p e n d ix  A . It  s e e m s  to  b e  s o m e w h a t  
c o n ta m in a te d  w i th  Gf, b u t  i s  b e in g  u s e d  in  t h i s  s tu d y  b e c a u s e  i t  g e n e r ­
a l l y  m e e t s  th e  r e q u i r e m e n t s  f o r  th e  m e a s u r e m e n t  of G c , a n d  b e c a u s e  
i t  i s  th e  o n ly  s t a n d a r d i z e d  g ro u p  m e a s u r e  of Gc r e c o m m e n d e d  by 
C a t t e l l .
3. J a c k s o n ' s  P e r s o n a l i t y  R e s e a r c h  F o r m  (P R F ) ,  1966, F o r m  A A .
T h e  P e r s o n a l i t y  R e s e a r c h  F o r m  (P R F )  i s  a  t r u e - f a l s e  q u e s t i o n n a i r e  
c o n s t r u c t e d  in  tw o  s e t s  of p a r a l l e l  f o r m s .  F o r m  A and, i t s  p a r a l l e l  
F o r m  B a r e  c o m p o s e d  of 300 i t e m s .  T h e s e  a r e  o r g a n i z e d  in to  th e  
fo l lo w in g  15 s c a l e s  c o n s i s t i n g  of 20 i t e m s  e a c h :
1. A c h ie v e m e n t ,
2. A f f i l i a t io n ,
3. A g r e s s i o n ,
4. A u to n o m y ,
5. D o m in a n c e ,
6. E n d u r a n c e .
7. E x h ib i t io n ,
8. H a r m a v o id a n c e
9. I m p u l s iv i ty ,  *
10. N u r t u r a n c e ,
11. O r d e r ,  *
12. P l a y ,
^ S c a le s  u s e d  in  t h i s  s tu d y
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13. S o c ia l  R e c o g n i t io n ,
14. U n d e r s t a n d in g ,  *
15. In f r e q u e n c y .
F o r m s  A a n d  B a r e  know n a s  th e  s h o r t  f o r m s  of th e  P R F  a n d  r e ­
q u i r e  an  a v e r a g e - o f  30 to  45 m i n u te s  to  a d m i n i s t e r .
F o r m s  AA an d  i t s  p a r a l l e l  F o r m  BB a r e  c o m p o s e d  of 440 i t e m s .  
T h e s e  a r e  o r g a n iz e d  in to  22 s c a l e s  of 20 i t e m s  e a c h .  T h e  f i r s t  15 
s c a l e s  a r e  th e  s a m e  a s  t h o s e  in  f o r m s  A a n d  B . T h e  r e m a in in g  s e v e n  
s c a l e s  a r e :
1. A b a s e m e n t ,
2. C h a n g e ,  *
3. C o g n i t iv e  S t r u c t u r e ,  *
4. D e fe n d e n c e ,
5. S e n t ie n c e ,  *
6. S u c e o r a n c e ,
7. D e s i r a b i l i t y .
F o r m s  AA a n d  BB a r e  k n o w n -a s  th e  lo n g  f o r m s  of th e  P R F  a n d  r e ­
q u i r e  a b o u t  40 to  70 m in u te s  to  a d m i n i s t e r .  B e c a u s e  t h r e e  of th e  s c a l e s  
to  b e  u s e d  in  t h i s  s tu d y  a r e  o n ly  c o n ta in e d  in  th e  lo n g  f o r m s ,  F o r m  AA 
h a s  b e e n  c h o s e n  f o r  t h i s  s tu d y .
U n d e r  th e  in f lu e n c e  of L o e v i n g e r  (1957), G ro r ib a c h  an d  M e e h l  (1955), 
a n d  C a m p b e l l  a n d  F i s k e  (1959); J a c k s o n  c o n s t r u c t e d  th e  P R F  so  th a t  i t
^ S c a le s  u s e d . i n  t h i s  s tu d y
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w o u ld  m e e t  th e  r e q u i r e m e n t s  of c o n s t r u c t  v a l id i ty  ( J a c k s o n ,  1966). 
L o e v in g e r  (1957) e m p h a s i z e d  th e  i m p o r t a n c e  of th e  " s u b s t a n t i v e " ,  
" s t r u c t u r a l , "  a n d  " e x t e r n a l "  c o m p o n e n t s  of c o n s t r u c t  v a l id i ty .  In 
a c c o r d a n c e  w i th  t h i s  e m p h a s i s ,  f o u r  i n t e r r e l a t e d  p r i n c i p l e s  w e r e  e s -  
t a b l i s h e d  by  J a c k s o n  a s  g u id e l in e s  to. t h e - c o n s t r u c t i o n ^  th e  P R F  
( J a c k s o n ,  1966). T h e s e  a r e :
1. T h e  im p o r t a n c e  of p s y c h o lo g ic a l  t h e o r y . In  l i n e  w ith  th i s  
p r i n c i p l e ,  J a c k s o n  s e l e c t e d  th e  p e r s o n a l i t y  t h e o r y  p r o p o s e d  by  M u r r a y  
(1938). T h i s  t h e o r y  w a s  s e l e c t e d  by  J a c k s o n  b e c a u s e  i t  c o n ta in e d  a 
s u f f ic ie n t  v a r i e t y  of w e l l  d e f in e d  p e r s o n a l i t y  v a r i a b l e s .
2. T h e  i m p o r t a n c e  of s c a l e  h o m o g e n e i ty  a s  w e l l  a s  g e n e r a l i z a b i l i t y .
3. T h e  n e c e s s i t y  f o r  s u p p r e s s i n g  r e s p o n s e  s ty le  v a r i a n c e .
4 . T h e  i m p o r t a n c e  of f o s t e r i n g  c o n v e r g e n t  an d  d i s c r i m i n a n t  v a l i d i t y .
/
S in c e  th i s  s tu d y  i s  c o n c e r n e d  w i th  one  of th e  co m p o n en ts : ;o f  c o n s t r u c t  
v a l id i ty  (the  e x t e r n a l  c o m p o n e n t ) ,  a n d  s in c e  th i s  c o m p o n e n t  in v o lv e s  
c o n v e r g e n t  a n d  d i s c r i m i n a n t  v a l id i t y ,  th e  P R F  i s  c o n s i d e r e d  of 
p a r t i c u l a r  v a lu e  to  th i s  s tu d y .
4 . T h e  S p o n ta n e o u s  C h a n g e  T e s t  (SC) f~A dapted  f r o m  M e a n s ,
(1965), a n d .M e a n s  a n d  H a r p e r  (1968)J
T h e  1965 v e r s i o n  of t h i s  t e s t  w a s  d e v e lo p e d ,  by  M e a n s ,  to  q u a n t i ­
t a t i v e l y  a s s e s s  th e  e x te n t  to  w h ic h  a  s u b je c t  r e s p o n d s  f le x ib ly  a n d  
/
s p o n ta n e o u s ly  in  a  t a s k  r e q u i r i n g  h is  a r r a n g e m e n t  of f o u r  s t r a i g h t  
l i n e s  of d i f f e r e n t  l e n g t h s , , pn  a b la n k  s h e e t  of w h i te  c i r c u l a r  p a p e r  25
c m  in  d i a m e t e r ,  o v e r  a  s e r i e s  of 10 t r a i l s .  T h e  r e s p o n s e s  w e r e  s c o r e d  
a c c o r d in g  to  a s y s t e m  of 9 c r i t e r i a .
In 1968, M e a n s  an d  H a r p e r  r e v i s e d  th e  s c o r in g  s y s t e m  w i th  l e s s  
of a n  e m p h a s i s  on s t r u c t u r e ,  a n d  m o r e  of an  e m p h a s i s  on c h a n g e .
T h i s  r e v i s e d  s c o r i n g  s y s t e m  c o n s i s t e d  of tw o  c r i t e r i a :  th e  a n g u la r  
d i s p l a c e m e n t  of t h r e e  l i n e s  u s in g  th e  l o n g e s t  (4 th  l in e )  a s .o n e  le g  of 
th e  a n g le .  T h e  s e c o n d  c r i t e r i o n  w a s  s p a t i a l  d i s p l a c e m e n t .  T h i s  w a s  
m e a s u r e d  b y  th e  d i s t a n c e  b e tw e e n  th e  c e n t e r  of e a c h  l i n e  a n d  e v e r y  
o th e r  l i n e  ( th is  s c o r e  w a s  c o r r e c t e d  f o r  th e  o r ig i n a l  d i s t a n c e s  p r e ­
s e n te d  in  th e  m o d e l ) .  S p o n ta n e o u s  c h a n g e -w a s  d e f in e d  a s  th e  s u m  of 
t h e s e  tw o  s c o r e s .
D ue to  th e  l a r g e  n u m b e r  of s u b je c t s  to  b e  u s e d  in  t h i s  s tu d y ,  u s e  
of th e  1965 o r  1968 m e a s u r e s  of s p o n ta n e o u s  c h an g e  w ou ld  be  so  t i m e  
c o n s u m in g  a s  to  m a k e  its. i n c lu s io n  i m p r a c t i c a l .  T h e r e f o r e ,  an  a b ­
b r e v i a t e d  v e r s i o n  of th e  s p o n ta n e o u s  c h a n g e  t e s t  w as  d e v e lo p e d .
U s in g  e s s e n t i a l l y  th e  s a m e  s e t  of i n s t r u c t i o n s  a s  th e  1965 an d  1968 
(See A p p e n d ix  E) v e r s i o n s ;  a n d  e s s e n t i a l l y  th e  s a m e  s c o r in g  s y s t e m  
a s  th e  1968 v e r s i o n ,  ( s e e  A p p e n d ix  F) th e  t a s k  w a s  m o d i f ie d  to  in v o lv e  
tw o  l i n e s  i n s t e a d  of f o u r .  T h e s e  l i n e s  w e r e  p r e s e n t e d  to  e a c h  s u b je c t  on 
a  m o d e l  c o n s i s t i n g  of a  w h ite  s h e e t  of c i r c u l a r  p a p e r  25 c m  in  d i a m e t e r .  
One l i n e  w a s  3. 0 c m  lo n g ,  a n d  th e  o th e r  w a s  7. 5 c m  lo n g .  T h e s e  
w e r e  a r r a n g e d  in  o r d e r  of i n c r e a s i n g  le n g th .  T h e  l i n e s  w e r e  p a r a l l e l  
a n d  h a d  o n e  en d  on an  i m a g i n a r y  l in e  p a s s i n g  th r o u g h  th e  c e n t e r  of th e
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p a p e r .  T h e  l i n e s  w e r e  s e p a r a t e d  by  3 c m  an d  e x te n d e d  u p w a r d s  t o w a r d s  
th e  w o r d  " E x a m p le "  w h ic h  w a s  ty p e d  a p p r o x i m a t e l y  2 c m  f r o m  t h e  ed g e  
of t h e  p a p e r .
T h e  s u b je c t s  w e r e  i n s t r u c t e d  to  a r r a n g e  th e  tw o  l i n e s  s e e n  on th e  
m o d e l  on th e  f i r s t  s h e e t  of c i r c u l a r  p a p e r  in  an y  w ay  w h ic h  w a s  m o s t  
a g r e e a b l e  to  th e m .  T h e y  w e r e  a l s o  i n s t r u c t e d  to  k e e p  th e  l i n e s  th e y  
d r e w  ab o u t  th e  s a m e  l e n g th  a s  th e  l i n e s  s e e n  on  th e  m o d e l .  A f te r  
th e y  f in i s h e d  t h i s ,  th e y  w e r e  i n s t r u c t e d  to  r e a r r a n g e  th e  tw o  l i n e s  on 
a  s e c o n d  s h e e t  of c i r c u l a r  p a p e r  in  a n y  w ay  w h ic h  w a s  m o s t  p le a s in g  
to  t h e m .  T h i s  p r o c e d u r e  w a s  c o n t in u e d  u n t i l  e a c h  s u b je c t  h a d  r e a r ­
r a n g e d  th e  l i n e s  of th e  m o d e l  on e a c h  of th e  10 s h e e t s  of c i r c u l a r  p a p e r .  
T h e  s u b j e c t s '  r e s p o n s e s  w e r e  th e n  s c o r e d  a c c o r d in g  to  a  p r o c e d u r e  
w h ic h  a c c o u n t s  f o r  th e  d e g r e e  of a n g u la r  a n d  s p a t i a l  d i s p l a c e m e n t  of 
e a c h  l i n e  b e tw e e n  c i r c u l a r  p a p e r s  N - l  a n d  N. T h i s  p r o c e d u r e  i s  out-, 
l i n e d  in  A p p e n d ix  F .
T h e  s p o n ta n e o u s  c h a n g e  t e s t  i s  c o n s i d e r e d  p a r t i c u l a r l y  v a lu a b le  
to  t h i s  s tu d y  b e c a u s e  i t  p r o v i d e s  a  d i r e c t  b e h a v io r a l  m e a s u r e m e n t  of 
a  t h e o r e t i c a l l y  i m p o r t a n t  v a r i a b l e .  T h i s  v e r s i o n  h a s  th e  a d v a n ta g e  of 
b e in g  s i m p l e r  a n d  e a s i e r  to  s c o r e  th a n  e a r l i e r  v e r s i o n s .  I t  h a s  th e  
d i s a d v a n ta g e ,  h o w e v e r ,  of l a c k i n g  th e  r i c h n e s s  a n d  v a r i a b i l i t y  of th e  
e a r l i e r  v e r s i o n s .
C H A P T E R  III
R E S U L T S
A f t e r  th e  d a ta  w e r e  g a t h e r e d  a c c o r d in g  to  th e  p r o c e d u r e  d e s c r i b e d  
in  th e  M E T H O D S  s e c t io n ,  th e  g e n e r a l  h y p o th e s e s  of c o n v e r g e n t  a n d  
d i s c r i m i n a n t  v a l id i ty  w e r e  t e s t e d  by  th e  fo l lo w in g  p r o c e d u r e s :
A . A n  a n a l y s i s  of v a r i a n c e  w ith  1 an d  98 d e g r e e s  of 
f r e e d o m  (K = 2, N = 102) w h e r e  th e  c r i t i c a l  F  r a t i o  f o r  th e  s ig n i f i c a n c e 1 
l e v e l  w h e r e  p < .  01 i s  6. 94. S p e c i f ic  h y p o th e s e s  f o r  t h e s e  a n a l y s e s  
w e r e  f o r m u l a t e d  on th e  b a s i s  of a  2x2 c o n t in g e n c y  t a b le  c o n s t r u c t e d  
f o r  e a c h  of th e  7 p e r s o n a l i t y  v a r i a b l e s .  T h e  i n t e l l e c t u a l  v a r i a b l e s  
w e r e  r e p r e s e n t e d  a s  b e in g  h ig h  (above th e  m e d ia n )  o r  lo w  (be low  th e  
m e d ia n )  f o r  th e  tw o  d im e n s io n s  of Gf a n d  G c .
B . A 12x12 c o r r e l a t i o n  m a t r i x  w a s  c o n s t r u c t e d  to  t e s t
th e  c o r r e l a t i o n a l  h y p o th e s e s .  A l l  c o r r e l a t i o n a l  p r e d i c t i o n s  w e r e
d i r e c t i o n a l .  T h u s ,  th e y  e i t h e r  p r e d i c t  a  p o s i t iv e  c o r r e l a t i o n  (w h e re
0 -“C r ^ K Q .  00), o r  a  n e g a t iv e  c o r r e l a t i o n  (w h e re  0 >  r Xy:>
F i s h e r ' s  Z s t a t i s t i c  w a s  u s e d  to  c o m p u te  th e  c r i t i c a l  r  (w h e re
p *c". 01)* G iv e n  an  N of 102, th e  c r i t i c a l  r  = 0 .  23.
xy
T h e  p r o p o r t i o n  of s ig n i f ic a n t  p o s i t i v e  i n t e r c o r r e l a t i o n s  w a s  th e n  
c o m p a r e d  w ith  t h a t  p r o p o r t i o n  p r e d i c t e d  on th e  b a s i s  of c h a n c e .  T h e
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l a t t e r  w a s  c o m p u te d  f r o m  th e  p r o d u c t  of th e  p r o b a b i l i t y  of o b ta in in g  a 
s ig n i f i c a n t  c o r r e l a t i o n  by  c h a n c e  ( . 01) and  th e  p r o b a b i l i t y  of o b ta in in g  
a  p o s i t i v e  c o r r e l a t i o n  by  c h a n c e  ( . 5 0 ) .  T h u s ,  th e  p r o p o r t i o n  of s ig n i f ­
i c a n t  p o s i t iv e  i n t e r c o r r e l a t i o n s  e x p e c te d  on th e  b a s i s  of c h a n c e  i s  
. 01 X . 50 = . 005.
I. R e s u l t s  of S p e c i f ic  C o n v e r g e n t  V a l id i ty  H y p o th e s e s :
A , T h o s e  p e o p le  w ho s c o r e d  a b o v e  th e  m e d ia n  on Gf sh o u ld  
h a v e  h ig h e r  m e a n  s c o r e s  on th e  v a r i a b l e s  l i s t e d  b e lo w  th a n  th o s e  who 
s c o r e d  b e lo w  th e  m e d ia n  on G f. T h u s ,  t h e r e  sh o u ld  b e  a  s ig n i f ic a n t  
Gf e f f e c t  f o r  e a c h  of th e  fo l lo w in g  v a r i a b l e s :
1, C h a n g e  (C)
e f fe c t p r e d i c t i o n F r e s u l t
Gf s ig n i f ic a n t 2.115 n o n s ig .
Gc n o n s ig . 2. 303 n o n s ig .
GfxGc n o n s ig . 0 . 243 n o n s ig .
S e n t ie n c e  (S)
e f f e c t p r e d i c t i o n F r e s u l t
Gf s ig n i f ic a n t 1 .0 0 9 n o n s ig ,
Gc n o n e 1. 306 n o n s ig .
G fxG c n o n e 0. 929 n o n s ig .
S p o n tan e o u s  C h an g e (SC)
e f f e c t p r e d i c t i o n F r e s u l t
Gc s ig n i f ic a n t 0. 064 n o n s ig .
Gf n o n e 0. 501 n o n s ig .
G fxG c n o n e 3. 261 n o n s ig .
B . T h o s e  p e o p le  w ho s c o r e d  a b o v e  th e  m e d ia n  on G c sh o u ld  
h a v e  a  s ig n i f i c a n t ly  h ig h e r  m e a n  s c o r e  f o r  th e  v a r i a b l e  of u n d e r s t a n d in g
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(U) th a n  th o s e  w ho s c o r e d  b e lo w  th e  m e d ia n  on G c . T h u s ,  t h e r e  sh o u ld
b e  a  s ig n i f ic a n t  Gc e f fe c t  f o r  th e  v a r i a b l e  of u n d e r s t a n d in g  (U).
e f f e c t  p r e d i c t i o n  F  r e s u l t
G c s ig n i f ic a n t  0 .0 6 4  n o n s ig .
Gf n o n e  1 4 .7 9 3  p 001
G fxG c n o n e  1. 947 n o n s ig .
T h e  a n a l y s e s  of v a r i a n c e  p r o d u c e d  no r e s u l t s  in  f a v o r  of th e  c o n ­
c lu s io n  th a t  th e  t h e o r y  of f lu id  a n d  c r y s t a l l i z e d  in te l l ig e n c e  h a s  c o n v e r ­
g en t  v a l id i ty .  T h e  one  s ig n i f i c a n t  r e s u l t  w a s  th e  Gf e f fe c t  f o r  th e  
p e r s o n a l i t y  v a r i a b l e  of " u n d e r s t a n d in g "  (p 001). T h i s  i s  e v id e n c e  
th a t  t h i s  v a r i a b l e - i s  a s s o c i a t e d  w i th  f lu id  i n t e l l i g e n c e  r a t h e r  th a n  w i th  
c r y s t a l l i z e d  i n t e l l i g e n c e  a s  w a s  e x p e c te d .
C . T h e r e  sh o u ld  b e  a  s ig n i f ic a n t  p o s i t iv e  c o r r e l a t i o n  b e tw e e n  
th e  fo l lo w in g  p a i r s  of v a r i a b l e s :
1. T h e  Gf G ro u p :
r  r e s u l t
xy
a .  Gf v s  Gc . 37*
b. Gf v s  C . 20
c. Gf v s  I .2 5 *
d. Gf v s  S .12
e . Gf v s  SC - . 0 3
f.  . C v s  I . 36*
g. C v s  S . 33*
h. C v s  SC . 00
*p 4.. 01
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I-  I v s  S .0 6
j .  I v s  SC . 10
k . S v s  SC .0 0
2. T h e  G c G ro u p :
r  r e s u l t s
a .
xy  
Gc v s  Gf .  37*
b. Gc v s  CS . 00
c. Gc v s  O 07
d. Gc v s  U . 33*
e. CS v s  O . 70*
f. CS v s  U . 07
g- O v s  U . 02
kU _p .01
Of th e  p r e d i c t e d  p o s i t i v e  i n t e r c o r r e l a t i o n s ,  . 35 w e r e  broth p o s i t i v e  
an d  s ig n i f i c a n t  a t  th e  . 01 l e v e l .  T h i s  p r o p o r t i o n  i s  s ig n i f ic a n t ly  
g r e a t e r  th a n  th a t  (. 005) e x p e c te d  on th e  b a s i s  of c h a n c e  (p C . 01) and  
i s  i n t e r p r e t e d  a s  s u p p o r t iv e  of th e  c o n c lu s io n  th a t  th e  t h e o r y  of f lu id  
a n d  c r y s t a l l i z e d  i n t e l l i g e n c e  h a s  c o n v e r g e n t  v a l id i ty .
II. R e s u l t s  of S p e c i f ic  D i s c r i m i n a n t  V a l id i ty  H y p o th e s e s :
A . T h o s e  p e o p le  who s c o r e d  b e lo w  th e  m e d ia n  on Gf sh o u ld  
h a v e  h i g h e r - m e a n  s c o r e s  on  th e  v a r i a b l e s  l i s t e d  b e lo w  th a n  th o s e  who 
s c o r e d  a b o v e  th e  m e d ia n  on Gf. T h u s ,  t h e r e  sh o u ld  b e  a  s ig n i f ic a n t  
Gf e f fe c t  f o r  e a c h  of th e  fo l lo w in g  v a r i a b l e s :
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1. C o g n i t iv e  S t r u c t u r e  (CS)
e f f e c t  p r e d i c t i o n  F  r e s u l t
G f s ig n i f ic a n t  0. 016 n o n s ig .
Gc n o n e  3 .4 0 3  n o n s ig .
G fxG c n o n e  3 .0 7 0  n o n s ig .
2. O r d e r  (O)
e f f e c t  p r e d i c t i o n  F  r e s u l t
Gf s ig n i f ic a n t  0 .176  n o n s ig .
G c n o n e  1. 816 n o n s ig .
G fxG c n o n e  0. 047 n o n s ig .
B , T h o s e  p e o p le  who s c o r e d  b e lo w  th e  m e d ia n  on Gc sh o u ld  
h a v e  a  s ig n i f i c a n t ly  h ig h e r  m e a n  s c o r e  f o r  th e  v a r i a b l e  of im p u l s iv i ty  
(I) th a n  t h o s e  w ho s c o r e  a b o v e  th e  m e d ia n  on G c . T h u s ,  t h e r e  sh o u ld
i
be a  s ig n i f ic a n t  G c e f f e c t  f o r  th e  v a r i a b l e  of i m p u l s iv i t y  (I).
e f f e c t  p r e d i c t i o n  F  r e s u l t
G c s ig n i f ic a n t  3. 542 n o n s ig .
Gf n o n s ig .  1 .018 n o n s ig .
G cxG f n o n s ig .  5. 611 n o n s ig .
T h e  a n a l y s e s  of v a r i a n c e  p r o d u c e d  no  s ig n i f i c a n t  r e s u l t s  in  f a v o r  
of th e  c o n c lu s io n  th a t  th e  t h e o r y  of f lu id  a n d  c r y s t a l l i z e d  i n te l l ig e n c e  
h a s  d i s c r i m i n a n t  v a l id i ty .
C . T h e r e  sh o u ld  be  a  s ig n i f ic a n t  n e g a t i v e  c o r r e l a t i o n  b e tw e e n  
th e  fo l lo w in g  p a i r s  of v a r i a b l e s :
r  r e s u l txy
1. Gf v s  CS - .1 2
2. Gf v s  O - .1 3
3. Gf. v s  U .10
4. C v s  Gc . 16
r
xy
r e s u l t s
5. C v s  C s - .  28*
6. C v s  O - .  24*
7. C v s  U . 32*
8. I v s  Gc - . 0 4
9. I v s  C s - . 6 2 *
10. I v s  O - . 4 8 *
11. I v s  U - .1 6
12. S v s  Gc . 22
13. S v s  CS - . 0 9
14. S v s  O - . 0 6
15. S v s  U . 36*
16 . SC v s  Gc - . 0 3
17. SC v s  CS . 05
18. SC v s  O - . 0 4
19. SC v s  U . 02
Of th e  p r e d i c t e d  n e g a t iv e  i n t e r c o r r e l a t i o n s ,  . 21 w e r e  b o th  n e g a t iv e  
a n d  s ig n i f i c a n t  a t  th e  . 01 l e v e l .  T h i s  p r o p o r t i o n  i s  s ig n i f ic a n t ly  g r e a t e r  
th a n  th a t  (. 005) e x p e c te d  on th e  b a s i s . o f  c h a n c e  (p<^.01) a n d  i s  i n t e r ­
p r e t e d  a s  s u p p o r t iv e  of th e  c o n c lu s io n  th a t  th e  t h e o r y  of f lu id  a n d  
c r y s t a l l i z e d  in t e l l i g e n c e  h a s  d i s c r i m i n a n t  v a l id i ty .  T w o m a j o r  u n e x ­
p e c t e d  c o n t r a d i c t i o n s  w e r e  s ig n i f i c a n t  p o s i t iv e  c o r r e l a t i o n s  b e tw e e n  
th e  p e r s o n a l i t y  v a r i a b l e  of " u n d e r s t a n d in g "  and  th e  v a r i a b l e s  of " s e n t ie n c e "
a n d  " c h a n g e " .  T h e  l a t t e r  tw o  w e r e  p r e d i c t e d  to  b e  m e m b e r s  of th e  Gf 
g r o u p  a n d  w e r e  th u s ,  e x p e c te d  to  c o r r e l a t e  n e g a t iv e ly  w i th  v a r i a b l e s  
p r e d i c t e d  to  b e  m e m b e r s  of th e  G c g ro u p  s u c h  a s  " u n d e r s t a n d in g " .
I t  i s  i n t e r e s t i n g  to  n o te  th a t  t h e s e  tw o c o r r e l a t i o n s  (. 36 a n d  . 32, r e ­
s p e c t iv e ly )  a r e  b o th  h i g h e r  th a n  th e  c o r r e l a t i o n  b e tw e e n  " u n d e r s t a n d in g "  
a n d  the . i n s t r u m e n t s  u s e d  to  m e a s u r e  Gf (r  ■= .10).
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T A B L E  A : A SU M M A RY  O F  T H E  S IG N IF IC A N C E S  O F T H E  
D IF F E R E N C E S  B E T W E E N  T H E  O B T A IN E D  P R O P O R T IO N  O F  S IG N IF ­
IC A N T  P O S IT IV E  C O R R E L A T IO N S  AND T H A T  E X P E C T E D  BY C H A N C E
(. 005).
C O N V E R G E N T  V A L ID IT Y
P - P
Z = -^/ P ( l - P ). w h e r e  P  = e x p e c te d  p r o p o r t i o n  (. 005)
N p  = o b ta in e d  p r o p o r t i o n
N = to ta l  n u m b e r  of p r e d i c t i o n s  f o r  p
ariable £  sig • + r /£ r P Z p(sam e diff. by chance) interp.
Gf 2 /5 . 40 3. 95 p e . 01 sig .
C 2 / 4 . 50 1 4 .1 4 P <  • 01 sig .
I 2 / 4 . 50 14.14 p <  . 01 sig .
S 1 /4 . 25 7. 00 i“4
o
•
Vft sig .
Sc
Total
0 / 4 .0 0 - 0 .1 4 p = . 44 nonsig.
Gf group 7 /21 . 33 21. 67 p . 01 sig .
Gc 2 / 4 . 50 14.14 p < . 01 sig .
Cs 1 /3 . 33 8 .13 p <^. 01 sig .
O 1 /3 . 33 8.13 p < .  01 sig .
U
Total
1 /3 . 33 8.13 p <  . 01 sig .
Gc group 5/13 . 38 18. 75 p < . 0 1 sig .
Total
Convergent
1 2 /3 4 . 35 28. 75 p < . 0 1 sig .
P r o p o r t i o n  of s i g n i f i c a n t  n e g a t i v e  c o r r e l a t i o n s  w h e r e  p o s i t i v e  c o r r e l a t i o n s  
w e r e  p r e d i c t e d  ( c o n t r a d ic t io n s )  c o m p a r e d  w i th  t h a t  e x p e c te d  (. 005),
T o t a l  0 / 3 4  . 0 0  - 0 .4 1  p])> 01 n o n s ig .
c o n t r a d i c t i o n s
T h e  p r o p o r t i o n  of s ig n i f i c a n t  c o n t r a d i c t i o n s  of c o n v e r g e n t  
v a l id i ty  d o e s  n o t  d i f f e r  s ig n i f i c a n t ly  f r o m  th a t  p r e d i c t e d  b y  c h a n c e ,
T h e  to t a l  p r o p o r t i o n s  of n o n s ig n i f i c a n t  c o n v e r g e n t  c o r r e l a ­
t i o n s  i s  . 6 5 .  T h i s  i s  s i g n i f i c a n t ly  l o w e r  th a n  th a t  p r e d i c t e d  by  c h a n c e  
( .9 9 ) .
T o t a l  n o n s ig .  2 2 /3 4  = . 65 Z = - 3 2 .  00 (p <  . 01) s ig .
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T A B L E  B: A SUM MARY O F  T H E  S IG N IF IC A N C E S  O F T H E  
D IF F E R E N C E S  B E T W E E N  T H E  O B T A IN E D  P R O P O R T IO N  O F  S IG N IF ­
IC A N T N E G A T IV E  C O R R E L A T IO N S  AND T H A T E X P E C T E D  BY CH A N CE
(. 005).
D ISCRIM IN A N T V A L ID IT Y
P - P
Z = - \ f P ( i - P ) , w h e r e  P  = e x p e c te d  p r o p o r t i o n  (, 005)
* N P  = o b ta in e d  p r o p o r t i o n
N = to ta l  n u m b e r  of p r e d i c t i o n s  f o r  p
V a r i a b l e  sig . •  -  r / 2 r P Z p ( s a m e  d iff . by  c h an c e ) in t e r p .
Gf 0 /3 . 00 -0 .1 2 p =  . 45 n o n s ig .
C 2 / 4 .:-50 14.14 p < . 01 s ig .
I 2 / 4 .5 0 14.14 •P <  •  01 S l g V
S 0 / 4 . 00 -0 .1 4 p =  . 4 4 n o n s ig .
Sc
T o ta l
0 / 4 .0 0 -0 .1 4 ii n o n s ig .
Gf g ro u p 4 /19 . 21 12. 81 P < °  01 s ig .
Gc 0 / 4 . 00 -0 .1 4 iift n o n s ig .
C s 2 /5 .4 0 3. 95 p < .  01 s ig .
O 2 /5 . 40 3. 95 p < . 0 1 s ig .
u
T o ta l
0 /5 .0 0 -0 .1 6 p = . 44 n o n s ig .
G c g ro u p 4 /19 . 21 17. 83 V /v 9 o s ig .
T o ta l
d i s c r i m i n a n t
8 /3 8 . 21 <1 00 u> p ^ . 0 1 s ig .
P r o p o r t i o n  of s ig n i f ic a n t  p o s i t i v e  c o r r e l a t i o n s  w h e r e  n e g a t iv e  c o r r e l a t i o n s  
w e r e  p r e d i c t e d  ( c o n t r a d ic t io n s )  c o m p a r e d  w i th  th a t  e x p e c te d  (. 005).
U 2 /5  .4 0  12. 34 p ^ . 0 1  s ig .
c o n t r a d i c t i o n s
T o ta l  4 / 3 8  .11 -6 .1 7  p <^. 01 s ig .
c o n t r a d i c t i o n s
T h e  p r o p o r t i o n s  of s ig n i f i c a n t  c o n t r a d i c t i o n s  of d i s c r i m i n a n t  
v a l id i ty  w a s  s ig n i f i c a n t ly  g r e a t e r  th a n  th a t  p r e d i c t e d  by  c h a n c e .  A ll  
c o n t r a d i c t i o n s  in v o lv e d  th e  p e r s o n a l i t y  v a r i a b l e  of u n d e r s t a n d i n g  (U),
T h e  t o t a l  p r o p o r t i o n  of n o n s ig n i f ic a n t  d i s c r i m i n a n t  c o r r e l a ­
t io n s  i s  . 6 9 .  T h i s  i s  s ig n i f i c a n t ly  l o w e r  th a n  th a t  p r e d i c t e d  by  c h a n c e  (. 99).
T o t a l  n o n s ig .  2 6 /3 8  = . 69 -2 0 .  81 (p ^  „ 01) s ig .
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S U P P L E M E N T A R Y  R E S U L T S
1. P R E F A C E : In  t h i s  s e c t io n ,  an  a t t e m p t  w a s  m a d e  to  f u r t h e r  
i n v e s t i g a t e  th e  r e l a t i o n s h i p  b e tw e e n  th e  t h e o r y  of f lu id  a n d  c r y s t a l l i z e d  
in t e l l i g e n c e  by  d e l i b e r a t e l y  r e m o v in g  a  c o n s i d e r a b l e  p o r t i o n  of th e  
e r r o r  v a r i a n c e .  T h i s  w a s  a c c o m p l i s h e d  by  s e l e c t i n g  one  g ro u p  of 
s u b je c t s  w i th  s c o r e s  a b o v e  th e  m e d ia n  on  th e  p e r s o n a l i t y  v a r i a b l e s  of 
C h an g e  (C), I m p u l s iv i ty  (I), a n d  S e n t ie n c e  (S); a n d  w i th  s c o r e s  b e lo w  
th e  m e d ia n  on th e  p e r s o n a l i t y  v a r i a b l e s  of C o g n i t iv e  S t r u c t u r e  (CS) 
a n d  O r d e r  (O). T h i s  g r o u p  w a s  d e s ig n a te d  th e  " H ig h  Gf P r o to t y p i c  
G ro u p "  (G ro u p  1, N = 19).
A s e c o n d  g r o u p  of s u b je c t s  w a s  s e l e c t e d  w i th  s c o r e s  a b o v e  th e  
m e d ia n  on  th e  p e r s o n a l i t y  v a r i a b l e s  of C o g n i t iv e  S t r u c t u r e  (CS), a n d  
O r d e r  (O); a n d  w i th  s c o r e s  b e lo w  th e  m e d ia n  on th e  p e r s o n a l i t y  
v a r i a b l e s  of C h an g e  (C), I m p u l s iv i t y  (I), a n d  S e n t i e n c e  (S), T h is  
g ro u p  w a s  d e s ig n a t e d  th e  " H ig h  Gc P r o t o t y p i c  G ro u p "  (G ro u p  2, N = 11). 
T h e s e  tw o  g r o u p s  w e r e  f o r m u l a t e d  on th e  b a s i s  of th e  t h e o r y  a-s e x ­
p r e s s e d  in  th e  h y p o th e s e s  of th e  m a i n  p a r t  of th e  s tu d y .
2. H Y P O T H E S E S  A N D  R E S U L T S :
SC1 (X = 77. 05) > S C 2 (X = 64. 27), *28df = 9 .7 5 0  p (  . 001.
Gf^ (X = 28 .10) y  G f2 (IT = 27 . 00), t 28df = 0 .7 9 0  n o n s ig .
G c2 (X = 79 . 6 8 ) > G C;l (X = 7 7 .9 1 ) ,  t 28df = 0. 002 n o n s ig .
U (X = 12. 8 9 ) > U  (K  = 11. 36), t 28df = 1. 507 n o n s ig .
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W hen e r r o r  v a r i a n c e  w a s  s y s t e m a t i c a l l y  r e d u c e d  th r o u g h  th e  
s e l e c t i o n  of p r o to ty p ic  g r o u p s  of h ig h  Gf an d  h ig h  Gc s u b je c t s ,  th e  
v a r i a b l e  of Gf w a s  n o t  s ig n i f ic a n t ly  h ig h e r  in  th e  h ig h  Gf p r o to ty p ic  
g ro u p  th a n  in  th e  h ig h  G c p ro to ty p ic  g r o u p .  S i m i l a r l y  th e  v a r i a b l e  
of Gc w a s  n o t  s ig n i f i c a n t ly  h ig h e r  in  th e  h ig h  G c p ro to ty p ic  g ro u p  
th a n  in  th e  h ig h  Gf p r o to ty p ic  g ro u p .  T h i s  r e s u l t  f u r t h e r  s u p p o r t s  th e  
c o n c lu s io n  t h a t  th e  m e a s u r e s  f o r  Gf a n d  die l a c k  d i s c r i m i n a n t  
validity ,*
T h e r e  w a s  no  s ig n i f i c a n t  d i f f e r e n c e  f o r  th e  m e a n  v a lu e s  of th e  
v a r i a b l e  of "U "  b e tw e e n  th e  h ig h  Gc a n d  th e  h ig h  Gf g r o u p s .  T h i s  i s  
c o n t r a d i c t o r y  w i th  p r e v i o u s  r e s u l t s  s u g g e s t in g  a  s ig n i f ic a n t  r e l a t i o n ­
sh ip  b e tw e e n  t h i s  v a r i a b l e  a n d  th e  Gf g r o u p .
T h e  v a r i a b l e  SC h a d  a s ig n i f ic a n t ly  h ig h e r  m e a n  s c o r e  in  th e  
h ig h  Gf g ro u p  th a n  i t  did. in  th e  h ig h  Gc g ro u p  (p ^  . 001). T h i s  f in d in g  
s u p p o r t s  c o n v e r g e n t  a n d  d i s c r i m i n a n t  v a l i d i t y  in  “bo th  th e  t h e o r y  of 
f lu id  a n d  c r y s t a l l i z e d  in te l l ig e n c e  an d  th e  v a r i a b l e  of s p o n ta n e o u s  
c h a n g e .
C H A P T E R  IV
DISCUSSION
A . C o n v e r g e n t  V a l id i ty
In  o r d e r  to  e v a lu a te  th e  e x te n t  to  w h ic h  c o n v e r g e n t  v a l id i ty  h o ld s  
f o r  th e  t h e o r y  of f lu id  a n d  c r y s t a l l i z e d  in te l l ig e n c e s  tw o  a p p r o a c h e s  
w e r e  t a k e n .  T h e  f i r s t  a p p r o a c h  u s e d  a n a l y s i s  of v a r i a n c e  p r o c e d u r e s ;  
th e  s e c o n d  u s e d  c o r r e l a t i o n a l  p r o c e d u r e s .
T h e  a n a l y s i s  of v a r i a n c e  p r o c e d u r e s  p r o d u c e d  no  r e s u l t s  s u p p o r t ­
iv e  of c o n v e r g e n t  v a l i d i ty  f o r  th e  t h e o r y  of f lu id  a n d  c r y s t a l l i z e d  i n t e l ­
l ig e n c e  w i th  r e s p e c t  to  c l u s t e r s  of p e r s o n a l i t y  v a r i a b l e s ,  p r e s u m e d  to  
b e  a s s o c i a t e d  w i th  e i t h e r  f lu id  o r  c r y s t a l l i z e d  in t e l l i g e n c e .  H o w e v e r ,  
th e  c o r r e l a t i o n a l  a n a l y s i s  d id  p r o d u c e  r e s u l t s  w h ic h  a r e  c o n s i d e r e d  
m o d e r a t e l y  s u p p o r t iv e  of c o n v e r g e n t  v a l id i ty  f o r  th e  t h e o r y  u n d e r  s tu d y .
W ith in  th e  c l u s t e r  of p e r s o n a l i t y  v a r i a b l e s  t h e o r e t i c a l l y  a s s o c i ­
a t e d  w i th  f lu id  in t e l l i g e n c e  (i, e .  , ch an g e , ,  im p u l s iv i t y ,  s e n t i e n c e , ,  
s p o n ta n e o u s  c h a n g e ,  a n d  C a . t te l l 's  C u l tu r e  F a i r  T e s t ) ,  , 33 of th e  p r e ­
d ic te d  p o s i t i v e  i n t e r c o r r e l a t i o n s  w e r e  b o th  p o s i t i v e  a n d  s ig n i f i c a n t  a t  
th e  .0 1  l e v e l .  T h i s  i s  s ig n i f i c a n t ly  g r e a t e r  th a n  t h a t . (. 005) p r e d i c t e d  
on th e  b a s i s  of c h a n c e  (p </. 01).
W hen  th e  c l u s t e r s  of p e r s o n a l i t y  v a r i a b l e s  t h e o r e t i c a l l y  a s s o c i ­
a t e d  w i th  e i t h e r  f lu id  o r  c r y s t a l l i z e d  in te l l i g e n c e  (as  d e l in e a t e d  in  th e
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p r e c e e d i n g  tw o  p a r a g r a p h s )  w e r e  i n t e r c o r r e l a t e d ,  th e  t o ta l  p r o p o r t i o n  
of p r e d i c t e d  p o s i t i v e  i n t e r c o r r e l a t i o n s  w h ic h  w e r e  b o th  p o s i t iv e  and  
s ig n i f i c a n t  a t  th e  . 01 l e v e l  w a s  . 35. T h i s  p r o p o r t i o n  i s  s ig n i f ic a n t ly  
g r e a t e r  th a n  t h a t  (. 005) p r e d i c t e d  on th e  b a s i s  of c h a n c e  (p ^  . 01).
T h e  c o n c lu s io n  d ra w n  f r o m  t h e s e  d a ta  i s  th a t  t h e r e  i s  m o d e s t  
e v id e n c e  in  s u p p o r t  of th e  h y p o th e s i s  th a t  th e  g e n e r a l  t h e o r y  of f lu id  
an d  c r y s t a l l i z e d  i n t e l l i g e n c e  h a s  c o n v e r g e n t  v a l id i ty ,  T h e  a d je c t iv e  
" m o d e s t "  i s  u s e d  b e c a u s e  of th e  lo w  m a g n i tu d e  of th e  c o r r e l a t i o n s  and  
p r o p o r t i o n s  o b ta in e d  ( r a n g e  of s ig n i f i c a n t  c o r r e l a t i o n  = + . 25 to  +. 70. 
M e a n  of s ig n i f i c a n t  c o r r e l a t i o n s  = +. 39), e v e n  th o u g h  t h e s e  m a g n i tu d e s  
w e r e  s u f f i c i e n t ly  h ig h  to  b e  c a l l e d  " s i g n i f i c a n t "  w h e r e  p . 01,
B . D i s c r i m i n a n t  V a l id i ty
In o r d e r  to  e v a lu a te  th e  e n te n t  to  w h ic h  th e  f a c t o r s  of f lu id  and  
c r y s t a l l i z e d  in t e l l i g e n c e  m ig h t  b e  m e r e l y  m a n i f e s t a t i o n s ,  of C a t t e l l ' s  
o b l iq u e  f a c t o r  a n a ly t i c  m e th o d o lo g y ,  tw o  a p p r o a c h e s  w e r e  t a k e n .  T h e  
f i r s t  a p p r o a c h  u s e d  a n a l y s i s  of v a r i a n c e  p r o c e d u r e s ;  th e  s e c o n d  u s e d  
c o r r e l a t i o n a l  p r o c e d u r e s .
T h e  a n a l y s i s  of v a r i a n c e  p r o c e d u r e s  p r o d u c e d  no  r e s u l t s  s u p p o r t ­
iv e  of d i s c r i m i n a n t  v a l id i t y  f o r  th e  t h e o r y  of f lu id  an d  c r y s t a l l i z e d  
i n t e l l i g e n c e  w i th  r e s p e c t  to  c l u s t e r s  of p e r s o n a l i t y  v a r i a b l e s  p r e s u m e d  
to  b e  a s s o c i a t e d  w i th  e i t h e r  f lu id  o r  c r y s t a l l i z e d  in t e l l i g e n c e .  T h u s ,  
th e  a n a l y s i s  of v a r i a n c e  f a i l e d  to  p r o v id e  a n y  e v id e n c e  r e f u t in g  th e  
c o n c lu s io n  th a t  th e  f a c t o r s  of f lu id  a n d  c r y s t a l l i z e d  i n t e l l i g e n c e  a r e  n o t
49
m e r e l y  m a n i f e s t a t i o n s  of C a t t e l l ' s  o b l iq u e  f a c t o r  a n a ly t i c  m e th o d o lo g y *  
T h e  c o r r e l a t i o n a l  a n a l y s i s ,  h o w e v e r ,  d id  p r o d u c e  r e s u l t s  w h ic h  a r e  
c o n s i d e r e d  m o d e r a t e l y  s u p p o r t iv e  of th e  c o n c lu s io n  th a t  th e  t h e o r y  of 
f lu id  a n d  c r y s t a l l i z e d  in t e l l i g e n c e  d o e s  h a v e  d i s c r i m i n a n t  v a l id i ty  a n d  
th a t  th e  f a c to r s :  of f lu id  a n d  c r y s t a l l i z e d  i n t e l l ig e n c e  a r e  n o t  a r t i f a c t s  
of C a t t e l l 1 s. o b l iq u e  f a c t o r  a n a ly t i c  m e th o d o lo g y .
W hen  th e  c l u s t e r  of p e r s o n a l i t y  v a r i a b le s ,  t h e o r e t i c a l l y  a s s o c i a t e d  
w i th  f lu id  i n t e l l i g e n c e  ( i . e . ,  ch an g e ,,  im p u l s iv i ty ,  s e n t i e n c e ,  s p o n ta n e ­
o u s  c h a n g e ,  a n d  C a t t e l l ' s  C u l tu r e  F a i r  T e s t )  w a s  i n t e r c o r r e l a t e d  w ith  
th e  c l u s t e r  of p e r s o n a l i t y  v a r i a b l e s  t h e o r e t i c a l l y  a s s o c i a t e d  w ith  
c r y s t a l l i z e d  i n t e l l i g e n c e  (i. e .  , c o g n i t iv e  s t r u c t u r e ,  o r d e r ,  u n d e r ­
s ta n d in g ,  a n d  th e  C a t t e l l  G ro u p  I n te l l ig e n c e  T e s t ) , .  .21  of th e  p r e d i c t e d  
n e g a t i v e  i n t e r e o r r e l a t i o n s  w e r e  b o th  n e g a t iv e  a n d  s ig n i f i c a n t  a t  th e  . 01 
l e v e l .  T h i s  p r o p o r t i o n  i s  s ig n i f i c a n t ly  g r e a t e r  th a n  th a t  (. 005) p r e d i c t e d  
on th e  b a s i s  of c h a n c e  (p . 01).
T h e  c o n c lu s io n  d r a w n f r o m  t h e s e  d a t a . i s  th a t  C a t t e l l ' s  t h e o r y  of 
f lu id  a n d  c r y s t a l l i z e d  in t e l l i g e n c e  i s  c a p a b le  of d i f f e r e n t i a l l y  p r e d i c t i n g  
th e  d i r e c t i o n s  of i n t e r e o r r e l a t i o n s  b e tw e e n  p e r s o n a l i t y  v a r i a b l e s  
t h e o r e t i c a l l y  a s s o c i a t e d  w i th  th e  c o n c e p ts  of f lu id  o r  c r y s t a l l i z e d  
in t e l l i g e n c e  .21  of th e  t i m e .  B e c a u s e  th i s  p r o p o r t i o n  i s  s ig n i f ic a n t ly  
g r e a t e r  th a n  th a t  p r o p o r t i o n  (. 005) p r e d i c t e d  on th e  b a s is ,  of c h a n c e  
(p .01 ),  i t  i s  a c c e p t e d  a s  m o d e s t  e v id e n c e  in  f a v o r  of th e  c o n c lu s io n s  
th a t  th e  t h e o r y  o f  f lu id  a n d  c r y s t a l l i z e d  in t e l l ig e n c e  d o e s  h av e
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d i s c r i m i n a n t  v a l id i ty  a n d  th a t  th e  f a c t o r s  of f lu id  a n d  c r y s t a l l i z e d  
i n t e l l i g e n c e  a r e  n o t  m e r e l y  m a n i f e s t a t i o n s  of C a t t e l l ' s  o b l iq u e  f a c t o r  
a n a ly t i c  m e th o d o lo g y .  T h e  e v id e n c e  f o r  t h e s e  c o n c lu s io n s  i s  l a b e l e d  
" m o d e s t "  b e c a u s e  of th e  lo w  ( r a n g e  of s ig n i f ic a n t  n e g a t iv e  c o r r e l a ­
t io n s  = - . 2 4  to  - . 6 2 ;  m e a n  s ig n i f i c a n t  n e g a t iv e  c o r r e l a t i o n  = - . 4 0 )  
a l th o u g h  s t a t i s t i c a l l y  s ig n i f i c a n t  - m a g n i tu d e s  of th e  C o r r e l a t i o n s  an d  
p r o p o r t i o n s  o b ta in e d .
W hen th e  s p e c i f i c  m e a s u r e s  of f lu id  (the  C u l t u r e  F a i r  T e s t )  a n d  
c r y s t a l l i z e d  (the C a t t e l l  G ro u p  In te l l ig e n c e  T e s t )  in t e l l i g e n c e  a r e  
c o n s i d e r e d  s e p a r a t e l y  i .  e .  ou t of th e  c o n te x t  of t h e i r  r e s p e c t i v e  c l u s ­
t e r s  a s  id e n t i f i e d  a b o v e ,  i t  w a s  fo u n d  t h a t  n o n e  of th e  i n t e r e o r r e l a t i o n s  
p r e d i c t e d  to  be  n e g a t iv e  b e tw e e n  e a c h  of t h e s e  tw o  m e a s u r e s  a n d  th e  
p e r s o n a l i t y  v a r i a b l e s  p r e d i c t e d  to  b e  m e m b e r s  of th e  c l u s t e r  
a s s o c i a t e d  w i th  th e  o t h e r  w a s  s ig n i f ic a n t .  T h u s ,  t h e r e  w e r e  no s i g ­
n i f i c a n t  n e g a t iv e  c o r r e l a t i o n s  b e tw e e n  th e  m e a s u r e  of f lu id  in te l l ig e n c e  
a n d  th e  c l u s t e r  of p e r s o n a l i t y  v a r i a b l e s  p r e d i c t e d  to  b e  a s s o c i a t e d  w ith  
c r y s t a l l i z e d  in te l l i g e n c e  (i. e .  , c o g n i t iv e  s t r u c t u r e ,  o r d e r ,  u n d e r ­
s tan d in g )  n o r  b e tw e e n  th e  m e a s u r e  of c r y s t a l l i z e d  in te l l i g e n c e  an d  th e  
c l u s t e r  of p e r s o n a l i t y  v a r i a b l e s  p r e d i c t e d  to  be  a s s o c i a t e d  w i th  f lu id  
in te l l i g e n c e  (i. e . , c h a n g e ,  im p u l s iv i ty ,  s e n t i e n c e ,  a n d  s p o n ta n e o u s  
c h a n g e ) .
T h e  c o n s lu s io n  d r a w n  f r o m  th i s  f in d in g  i s  th a t  th e  i n s t r u m e n t s  
u s e d  to  m e a s u r e  f lu id  a n d  c r y s t a l l i z e d  i n t e l l i g e n c e  a r e  n o t  c a p a b le
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of d i f f e r e n t i a l l y  p r e d i c t i n g  s ig n i f i c a n t  n e g a t iv e  i n t e r e o r r e l a t i o n s  b e ­
tw e e n  th e  p e r s o n a l i t y  v a r i a b l e s  p r e d i c t e d  to  b e  a s s o c i a t e d  w i th  e a c h .  
G iv e n  t h e s e  d a ta  a lo n e ,  one  w o u ld  h a v e  no  b a s i s  f o r  c o n c lu d in g  th a t  
th e  f a c t o r s  of f lu id  a n d  c r y s t a l l i z e d  in t e l l i g e n c e  a r e  n o t  m e r e l y  
m a n i f e s t a t i o n s  of C a t t e l l ' s  o b l iq u e  f a c t o r  a n a ly t i c  m e th o d o lo g y .
E v e n  th o u g h  f lu id  a n d  c r y s t a l l i z e d  in t e l l i g e n c e  a r e  t h e o r e t i c a l l y  
a n d  e m p i r i c a l l y  p o s i t i v e ly  c o r r e l a t e d , ,  i t  d o e s  n o t  s e e m  u n ju s t  to  
e x p e c t  n e g a t iv e  i n t e r e o r r e l a t i o n s  b e tw e e n  one  f a c t o r  of in t e l l ig e n c e  
a n d  th e  c l u s t e r  of p e r s o n a l i t y  v a r i a b l e s  p r e d i c t e d  to  be a s s o c i a t e d  w i th  
th e  o t h e r  fac to r ."^  It  i s  p o s s i b l e  th a t  th e  n e g a t iv e  i n t e r e o r r e l a t i o n s  
p r e d i c t e d  w e r e  n o t  s t r o n g  e n o u g h  to  w i th s ta n d  th e  " w a s h - o u t "  e f f e c t s  
of a t  l e a s t  t h r e e  c o n s i d e r a t i o n s :  1) th e  p o s i t i v e  c o r r e l a t i o n s  o b ta in e d  
b e tw e e n  f lu id  a n d  c r y s t a l l i z e d  i n t e l l i g e n c e ,  2) th e  c o n ta m in a t io n  
of th e  c r y s t a l l i z e d  i n t e l l i g e n c e  m e a s u r e  (i. e .  C a t t e l l ' s  G ro u p  
I n te l l ig e n c e  T e s t )  w i th  f lu id  in t e l l i g e n c e  i t e m s  ( s e e  p a g e  10) a n d  3) 
th e  e f f e c t s  of a  c o l le g e  s a m p le  w h o s e  m e a n  f lu id  a n d  c r y s t a l l i z e d  
i n t e l l i g e n c e  a r e  s ig n if ic a n t ly ,  g r e a t e r  th a n  th o s e  of th e  g e n e r a l
T h e  e x p e c ta t io n  of n e g a t i v e  c o r r e l a t i o n s  i s  a  m o r e  s t r i n g e n t  
t h e o r e t i c a l  c o n s i d e r a t i o n  th a n  t h a t  t y p i c a l l y  r e q u i r e d  a  l a  C a m p b e l l  
a n d  F i s k e  (1959). T h u s ,  s ig n i f i c a n t  n e g a t iv e  c o r r e l a t i o n s ,  a l th o u g h  
j u s t i f i a b l y  p r e d i c t e d ,  m ig h t  be  to o  m u c h  to  e x p e c t .
p o p u la t io n .
T h e  d a ta  o b ta in e d  s u g g e s t  th a t  th e  c o n c e p ts  of f lu id  an d  c r y s t a l ­
l i z e d  i n te l l ig e n c e  a r e  d i s c r i m i n a b l e  f r o m  e a c h  o t h e r  w hen  c o r r e l a t e d  
w i th  t h e i r  r e s p e c t i v e  c l u s t e r s  of p e r s o n a l i t y  v a r i a b l e s .  H o w e v e r ,  
w hen  m e a s u r e s  of f lu id  a n d  c r y s t a l l i z e d  in te l l ig e n c e  a r e  c o r r e l a t e d  
w ith  th e  p e r s o n a l i t y  v a r i a b l e s  a s s o c i a t e d  w i th  th e  o t h e r ,  th e  c o r r e l a ­
t io n s  a r e  n o t  s ig n i f i c a n t ly  n e g a t iv e .  T h i s  s u g g e s t s  th a t  t h e s e  i n s t r u ­
m e n t s  h av e  c o n ta m in a t in g  i t e m s  s in c e  t h e  p e r s o n a l i t y  i n s t r u m e n t  
( J a c k s o n 's  P e r s o n a l i t y  R e s e a r c h  F o r m )  h a s  a l r e a d y  d e m o n s t r a t e d  
n e g a t iv e  c o r r e l a t i o n s  w i th  m a n y  of th e  r e l e v a n t  t h e o r e t i c a l  c l u s t e r s  
( J a c k s o n ,  1966).
T h e  s u p p l e m e n t a r y  r e s u l t s  in d ic a te d  t h a t  th e  m e a n  s c o r e  f o r  
th e  m e a s u r e  of f lu id  i n t e l l i g e n c e  ( C a t t e l l ' s  C u l tu r e  F a i r  T e s t )  w as  no t 
s ig n i f ic a n t ly  h ig h e r  in  th e  h ig h  Gf p r o to t y p i c  g ro u p  (X = 28.10) th a n  in  
th e  h ig h  G c p r o to t y p ic  g ro u p  (X = 27. 00). S i m i l a r l y  th e  m e a n  s c o r e  
f o r  th e  m e a s u r e  of c r y s t a l l i z e d  i n te l l ig e n c e  ( C a t t e l l ' s  G ro u p  In te l l ig e n c e  
T e s t )  w a s  n o t  s ig n i f i c a n t ly  h ig h e r  in  th e  h ig h  Gc p r o to t y p i c  g ro u p
T h e  s a m p le  m e a n  r a w  s c o r e  f o r  Gf w a s  26 .15  a n d  th e  s t a n d a r d  
d e v ia t io n  w a s  4. 25. This, i s  c o m p a r e d  w i th  th e  p o p u la t io n  m e a n  ( e s ­
t i m a t e d  f r o m  C a t t e l l ' s  s t a n d a r d i z a t i o n  s a m p l e ,  1959) of 22 .1  w ith  a 
s t a n d a r d  d e v ia t io n  of 5. 23 = ^  P 0,06).
T h e  s a m p l e  m e a n  IQ f o r  Gc w a s  117. 55 a n d  th e  s t a n d a r d  d e v ia t io n  
w a s  11. 33. T h i s  i s  c o m p a r e d  w i th  th e  p o p u la t io n  m e a n  ( e s t i m a t e d  f r o m  
C a t t e l l ' s  s t a n d a r d i z a t i o n  s a m p l e ,  1952) of 100 w i th  a  s t a n d a r d  d e v ia t io n  
of 24. 0 (t1Qldf = 13. 82 p . / .  005).
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,(X = 77. 91) th a n  in  th e  h ig h  Gf p r o to ty p ic  g ro u p  (X = 79. 68). T h e s e  
r e s u l t s  s u p p o r t  th e  c o n c lu s io n  d r a w n  a b o v e  t h a t  t h e s e  i r i s t r u m e n t s  a r e  
n o t  s e p a r a b l e  f r o m  e a c h  o th e r  on th e  b a s i s  of p e r s o n a l i t y  v a r i a b l e s  
p r e d i c t e d  to  be  d i f f e r e n t i a l l y  a s s o c i a t e d  w i th  e a c h .
S u p p o r t  f o r  th e  c o n v e r g e n t  a n d  d i s c r i m i n a n t  v a l id i ty  of th e  
g e n e r a l  t h e o r y  of f lu id  a n d  c r y s t a l l i z e d  in t e l l i g e n c e  w a s  p r o v id e d  by 
th e  s u p p l e m e n t a r y  r e s u l t s  c o n c e r n in g  th e  v a r i a b l e  of s p o n ta n e o u s  
c h a n g e  (SC). T h e  r e s u l t s  i n d ic a te d  t h a t  t h i s  v a r i a b l e  h a d  a  s ig n i f ic a n t ly  
h ig h e r  m e a n  s c o r e  in  th e  h ig h  Gf p r o to ty p ic  g r o u p  (X = 6 4 .2 7 )  th a n  in  
th e  h ig h  Gc p r o to t y p i c  g r o u p  (X = 77. 05; p 001). T h e  f a c t  t h a t  t h i s  
r e l a t i o n s h i p  d id  n o t  a p p e a r  in  th e  a n a l y s i s  of v a r i a n c e  o r  th e  c o r r e l a ­
t io n a l  a n a l y s i s  i s  p r o b a b ly  e x p la in e d  by  th e  f a c t  t h a t  th e  m a s s i v e  e r r o r  
v a r i a n c e  p r e s e n t  in  th e  a n a l y s i s  of v a r i a n c e  a n d  c o r r e l a t i o n a l  a n a l y s i s  
o b s c u r e d  r e l a t i o n s h i p s  w h ic h  m a n i f e s t e d  t h e m s e lv e s ,  on ly  w h en  th e  
e r r o r  v a r i a n c e  w a s  s h a r p l y  r e d u c e d .  T h e  l a t t e r  w a s  a c c o m p l i s h e d  
t h r o u g h  th e  f o r m a t i o n  of p r o to t y p ic  g r o u p s  r e p r e s e n t e d  by  th e  t h e o r y .
T h e  on ly  s t a t i s t i c a l l y  s ig n i f i c a n t  f in d in g  f r o m  th e  a n a ly s is :  of 
v a r i a n c e  w a s  f o r  th e  Gf e f f e c t  f o r  th e  v a r i a b l e  of " u n d e r s t a n d in g "
(F = 14. 79; p ^  . 001). T h i s  u n e x p e c te d  r e l a t i o n s h i p  w a s  s u p p o r te d  by  
f in d in g s  of s ig n i f ic a n t  p o s i t iv e  c o r r e l a t i o n s  b e tw e e n  " u n d e r s t a n d in g "  
an d  tw o  of th e  v a r i a b l e s  (i. e .  , " c h a n g e "  an d  " s e n t i e n c e " )  w h ic h  a r e  
c o n s i d e r e d  m e m b e r s  of th e  Gf c l u s t e r .  H o w e v e r ,  th e  c o r r e l a t i o n  
b e tw e e n  " u n d e r s t a n d in g "  a n d  th e  m e a s u r e  of Gf w a s  no t s ig n i f ic a n t
54
(r  = .10) n o r  w e r e  th e  m e a n  " u n d e r s t a n d in g "  s c o r e  s ig n i f ic a n t ly  g r e a t e r
for the Gf prototypic group (X = 12.89 in the supplem entary resu lts)
t h a n  th e  G c p r o to ty p ic  g ro u p .(X  = 11. 36; t  = 1. 51 n o n s ig .  ). T h e s e
Z o Q l
f in d in g s  a r e  c o n t r a d i c t o r y  a n d  a r e  e x t e r m e l y  d i f f ic u l t  to  i n t e r p r e t  
w i th o u t  th e  b e n e f i t  of d a ta  o b ta in e d  f r o m  a  m o r e  r e p r e s e n t a t i v e  s a m p le  
w h o se  m e a n  Gf a n d  Gc s c o r e s  do n o t  d i f f e r  s ig n i f i c a n t ly  f r o m  th o s e  of 
th e  g e n e r a l  p o p u la t io n .
C H A P T E R  V
SUM MARY
T h e  t h e o r y  of f lu id  a n d  c r y s t a l l i z e d  in t e l l i g e n c e  was: in v e s t ig a t e d  
in  t e r m s  of p r e d i c t e d  r e l a t i o n s h i p s  b e tw e e n  s c o r e s  on  i n s t r u m e n t s  
u s e d  to  m e a s u r e  f lu id  a n d  c r y s t a l l i z e d  i n t e l l i g e n c e  a n d  s e l e c t e d  v a r i a b l  
of p e r s o n a l i t y  d e r i v e d  f r o m  th e  t h e o r y .  O f p a r t i c u l a r  i n t e r e s t  w a s  th e  
q u e s t io n  of w h e th e r  o r  n o t  th e  f a c t o r s  of f lu id  a n d  c r y s t a l l i z e d  i n t e l l i ­
g e n c e  a r e  m e r e l y  m a n i f e s t a t i o n s  of C a t t e l l ' s  o b l iq u e  f a c t o r  a n a ly t ic  
m e th o d o lo g y  (i. e .  c o u ld  t h e y  m o r e  p a r s i m o n i o u s l y  b e  c o n s i d e r e d  a 
s in g le  f a c t o r  th a n  tw o f a c t o r s ) .  T h i s  i s  e s s e n t i a l l y  a  q u e s t io n  of 
d i s c r i m i n a n t  v a l id i ty .
A to ta l  of 102 m a l e  s u b j e c t s  e a c h  r e c e i v e d  s o m e  c o m b in a t io n  of 
m e a s u r e s  of f lu id  i n t e l l i g e n c e  (Gf), c r y s t a l l i z e d  in t e l l i g e n c e  (Gc), th e  
P e r s o n a l i t y  R e s e a r c h  F o r m  ( J a c k s o n ,  1965) - = - w h ic h  c o n ta in s  s c a l e s  
of " c h a n g e " (C ) ,  " c o g n i t iv e  s t r u c t u r e "  (CS), " im p u ls iv i ty " ( I ) ,  " o r d e r "  
(O), " s e n t i e n c e "  (S) a n d  " u n d e r s t a n d in g "  (U) in  a  f ix e d  r e p e a t in g  o r d e r  
an d  a  v e r s i o n  of th e  S p o n ta n e o u s  C h an g e  T e s t  (M e a n s ,  1965) d e s ig n e d  
f o r  t h i s  s tu d y .  T h e s e  i n s t r u m e n t s  w e r e  a d m i n i s t e r e d  a c c o r d in g  to  a 
c o u n te r b a l a n c e d  s c h e d u le  (See A p p e n d ix  C).
A 2 X 2 a n a l y s i s  of v a r i a n c e  f o r  e a c h  of. t h e  s e v e n  p e r s o n a l i t y  
v a r i a b l e s  C, CS, I, O,. S, U, a n d  SC , on th e  tw o i n t e l l e c t u a l  v a r i a b l e s
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(Gf a n d  Gc) f a i l e d  to  s u p p o r t  h y p o th e s i s :  of c o n v e r g e n t  o r  d i s c r i m i n a n t  
v a l id i ty .  H o w e v e r ,  12. X 12 c o r r e l a t i o n  m a t r i x  p r o v id e d  m o d e s t  s u p p o r t  
f o r  th e  fo l lo w in g  c o n c lu s io n s :
A .  T h e  t h e o r e t i c a l  f a c t o r  of f lu id  i n t e l l i g e n c e  h a s  c o n v e r g e n t  
v a l id i ty .
B„. T h e  t h e o r e t i c a l  f a c t o r  of c r y s t a l l i z e d  in t e l l i g e n c e  h a s  c o n ­
v e r g e n t  v a l id i ty .
C . T h e  g e n e r a l  t h e o r y  of f lu id  an d  c r y s t a l l i z e d  i n t e l l i g e n c e  d o e s  
h a v e  d i s c r i m i n a n t  v a l i d i t y  in  th e  s e n s e  t h a t  th e  f a c t o r s  of f lu id  an d  
c r y s t a l l i z e d  in te l l ig e n c e  a r e  d i s c r i m i n a b l e  f r o m  e a c h  o t h e r  on th e  
b a s i s  of th e  p r e d i c t e d  d i r e c t i o n s  of th e  c o r r e l a t i o n s  b e tw e e n  p e r s o n a l i t y  
v a r i a b l e s  t h e o r e t i c a l l y  a s s o c i a t e d  w i th  e a c h .
D . T h e  s p e c i f i c  i n s t r u m e n t s  u s e d  to  m e a s u r e  f lu id  a n d  c r y s t a l ­
l i z e d  in t e l l i g e n c e  ( i . e .  C a t t e l l ' s  C u l tu r e  F a i r  T e s t  a n d  C a t t e l l ' s  G ro u p  
I n te l l ig e n c e  T e s t )  a r e  n o t  d i s c r i m i n a b l e  f r o m  e a c h  o t h e r  on th e  b a s i s  
of th e  p r e d i c t e d  d i r e c t io n s ,  of t h e i r  c o r r e l a t i o n s  w i th  p e r s o n a l i t y  
v a r i a b l e s  t h e o r e t i c a l l y  a s s o c i a t e d  w i th  e a c h .  A n  e x p la n a t io n  of th i s  
f in d in g  w a s  o f f e r e d  in  t e r m s  of a t  l e a s t  t h r e e  c o n s i d e r a t i o n s :
1) T h e  p o s i t iv e  c o r r e l a t i o n  b e tw e e n  t h e s e  tw o m e a s u r e s  
m a y  h a v e  o b s c u r e d  d i f f e r e n t i a l  n e g a t iv e  r e l a t i o n s h i p s  b e tw e e n  t h e s e  
v a r i a b l e s  a n d  v a r i a b l e s  of p e r s o n a l i t y .
2) T h e  c o n ta m in a t io n  of th e  c r y s t a l l i z e d  in te l l ig e n c e  m e a ­
s u r e  ( i . e .  C a t t e l l ' s  G ro u p  I n t e l l i g e n c e  T e s t )  w i th  f lu id  in te l l ig e n c e  i t e m s  
( s e e  p a g e  10).
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3) T h e  e f fe c ts , o f a c o lle g e  s a m p le  w h o se  m e a n  f lu id  an d  
c r y s t a l l i z e d  in te l l ig e n c e  a r e  s ig n if ic a n t ly  g r e a t e r  th a n  th o s e  of th e  g e n ­
e r a l  p o p u la tio n .
S u p p le m e n ta l  d a ta  r e s u l t in g  f r o m  a s y s te m a t ic  a t te m p t  to  r e d u c e  
e r r o r  v a r ia n c e  s u p p o r te d  th e  c o n c lu s io n s  th a t :
A . T h e  m e a s u r e s :  o f f lu id  a n d  c r y s ta l l i z e d ,  in te l l ig e n c e  (i. e . 
C a t t e l l 's  C u l tu re  F a i r  a n d  G ro u p  In te l l ig e n c e  T e s t s )  a r e  n o t d i s c r i m ­
in a b le  f r o m  e a c h  o th e r  in  t e r m s  of s ig n if ic a n t  d i f f e r e n c e s  b e tw e e n  
m e a n  s c o r e s  on th e s e  m e a s u r e s  a c r o s s  g ro u p s  o f s u b je c ts  h av in g  
s c o r e s  on p e r s o n a l i t y  m e a s u r e s  c o n fo rm in g  to  p a t t e r n s  of th e  h ig h  Gf 
o r  th e  h ig h  G c p ro to ty p ic  g ro u p s .
B . T h e  g e n e r a l  th e o r y  of f lu id  an d  c r y s t a l l i z e d  in te l l ig e n c e  h a s  
c o n v e rg e n t  a n d  d is c r im in a n t  v a l id i ty .  T h e  m e a n  s c o r e  of th e  s p o n ta n ­
e o u s  c h a n g e  t e s t  w a s  s ig n if ic a n t ly  h ig h e r  f o r  th e  g ro u p  of s u b je c ts  
w h o se  p e t t e r n  of p e r s o n a l i t y  s c o r e s  c o r r e s p o n d e d  to  th e  h ig h  Gf 
p ro to ty p ic  g ro u p  th a n  th e  g ro u p  of s u b je c ts  w h o se  p a t t e r n  of p e r s o n a l i ty  
s c o r e s  c o r r e s p o n d e d  to  th e  h ig h  Gc p ro to ty p ic  g ro u p .
T h e r e  w e re  c o n t r a d ic to r y  r e s u l t s  f o r  th e  v a r i a b le  o f " u n d e r ­
s ta n d in g "  w h ic h  b o th  s u g g e s te d  a n d  r e fu te d  th e  c o n c lu s io n  th a t  " u n d e r ­
s ta n d in g "  sh o u ld  b e  m o r e  p r o p e r ly  c o n s id e r e d  a  m e m b e r -o f  th e  Gf 
c lu s t e r  r a t h e r  th a n  th e  G c c l u s t e r .  P r e s e n t l y  th e s e  r e s u l t s  a r e  i n t e r ­
p r e te d  a s  p o s s ib le  m a n i f e s t a t io n s  of p h e n o m e n a  a s s o c ia te d  w ith  a  s a m ­
p le  of c o lle g e  s tu d e n ts  w h o se  m e a n  G f a n d  Gc s c o r e s  a r e  s ig n if ic a n t ly  
ab o v e  th o s e  of th e  g e n e r a l  p o p u la tio n .
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R . B . C A T T E L L
Cattell Intelligence Tests
actice JLest
(for Scales II and III)
(Time allowed: 5 minutes.)
Begin here
Take up your pencil and put a line under one of these three words that means the 
same as small: Young, little, low.
Yes, little is the right one.
Now choose the right word in each of these and put a line under i t :
Drop means the same as {break, fall rise)
Speak means the same as {talk, shout, laugh).
Look at these four words:
Dog, cat, stone, cow.
Stone is underlined because it is not the same sort of thing as the others. Find 
one thing in each line below that is different from all the others and underline i t ;
Tom, Dick, Jack, M ary.
3, B ,  2 ,  4
Plate, cup, orange, jug.
Black is the opposite of white. Put a line under the best opposite in each line 
below:
Good is the opposite of {big, poor, bad).
Up is the opposite of {tall, down, less).
Read this:
Boot is to foot as glove is to hand.
Now underline the right word below:
House is to man as nest is to {dog, bird, cat).
Spade is to dig as knife is to {cut, hand, sharp).
Dog is to bone as cow is to {milk, tree, grass).
A word has been left out of this sentence:
Some boys  strong.
are
Put a line under one of these three words that ought to go into it is
am
Do the same here:
When the sun shines the sky is generally
green 
yellow  
. blue
Jack is bigger than Tom. Harry is not as big as Jack. Who is biggest? Put a 
cross in the square by the right answer:
Jack. □  Tom. □  Harry. □
You can alter any answers you think you have not made correctly.
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S C A L E  III:  F O R M A
DO NOT TURN OVER THIS PAGE TILL YOU ARE TOLD TO DO SO
1. Name..........................................
(S u rn am e las t)
2 . Age last birthday.....................
(in figures)
3 . Birthday.....................................
(Month and day)
4 . Form or Standard..
5 . School....................years
6 . Town..
7 . To-day’s date...................................... 1 9 .
INSTRUCTIONS
The questions in this test are to find out how clearly you can th in k ; they are not concerned 
with how much you know. Work through them as carefully and quickly as you can. Once you 
have started you must not ask an}' questions, but if you read through the instructions at the beginning 
of each test you will always know exactly what you have to do. Each test has to be finished in a 
certain time, so do not waste time on examples that you cannot do. If you get to the end of a 
test before time is called, you must not turn to the next page unless you are told to do so at the 
bottom.
You will not have to write anything at all, but only to underline certain words and place 
crosses in certain squares.
(Do not write below th is line.)
REMARKS, E tc.
 1..............................................................
 2........................................................
 3.............................................................................
 4......................................................... ...................
 5........................................................
 6........................................................
Candidate’s reference number.
SCORES 
Test 1 .....................
„ 2 .....................
>> 3 * .........................
4.......................
.. 5 ...................
Total 
Mental age 
Actual age
I . Q .
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T h e  reproduction o f a n y  part o f this test by a  dup lica ting  m achine, or in  a n y  other w a y , whether the reproductions 
are to be sold or not, is  a  violation 0 j th e  copyright law.
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TEST 1
S Y N O N Y M S
(Time allowed: 8 minutes.)
INSTRUCTIONS. Look at the first word in the line. Then look at the five words or phrases 
in brackets which follow it, and choose from them the word or phrase that has most nearly the 
same meaning as the first word. When you have found it underline it.
Here are two examples already done:
(1) Sad means the same as (unlucky, quiet, unhappy, hurt, lost).
(2 ) Mend means the same as (help, repair, patch, make, improve).
Now work right down the page in the same way.
1 . Forbid means the same as (contradict, hinder, prohibit, restrain, defend).
2 . Achieve means the same as (finish, win, acquire, accomplish, find).
3 . Escort means the same as (accompany, watch, follow, join, defend).
4 . Honest means the same as (reasonable, right, upright, kind, outspoken).
5 . Faith means the same as (sincerity, belief, honesty, credit, ignorance).
6 . Many means the same as (frequent, several, numerous, various, herds).
7 . Angular means the same as (blunt, stiff, abrupt, branching, cornered).
8 . Continue means the same as (persevere, endure, last, go on, stay).
9 . Increase means the same as (grow, become greater, spread, rise up, magnify).
1 0 . Zeal means the same as (enthusiasm, energy, activity, passion, speed).
1 1 . Excite means the same as (move, irritate, interest, arouse, attract).
1 2 . Careful means the same as (exact, heedful, strict, anxious, dutiful).
1 3 . Indistinct means the same as (imperfect, doubtful, hidden, unclear, faint).
1 4 . Distribute means the same as (allot, spread, give, divide, settle).
1 5 . Awake means the same as (watchful, cautious, conscious, alive, energetic).
1 6 . Refuse means the same as (deny, decline, oppose, object, repel).
17. Blend means the same as (mix, combine, mingle, confuse, add).
18 . Act means the same as (deed, feat, crime, achievement, performance).
1 9 . Space means the same as (distance, size, room, measure, content).
2 0 . Responsible means the same as (accountable, trustworthy, concerned, liable, worried).
I f  you have time to spare you may go over the test again to make sure that your answers 
are correct. This applies to every test in  the Scale.
DO NOT TURN TO THE NEXT PAGE
TEST 2
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CLASSIFICATION
(Time allowed: n  minutes.)
INSTRUCTIONS. Look at these five words:
Dog, elephant, sparrow, cow, lion.
They are all names of animals except 'sparrow,’ so ‘sparrow’ is underlined. In the test you 
must underline in each row the word or phrase that does not belong to the same class as the other 
four—that is, pick out the word or phrase most unlike the others in meaning and underline it.
Here is another example:
Hot, freezing, warm, cool, wet.
Now continue.
1. Run, skate, dance, slide, sit.
2 . Carpenter, bricklayer, decorator, farmer, plumber.
3 . Hurt, diseased, damaged, worried, crippled.
4 . Bag, basket, hat, pocket, bucket.
5. Everywhere, far, there, somewhere, here.
6 . Captain, secretary, king, president, duke.
7 . Sword, gun, helmet, spear, pistol.
8 . United, steady, agreed, tied, combined.
9 . Examine, compare, analyse, conclude, study.
10 . Curtain, door, veil, shutter, screen.
1 1 . Any, few, some, most, all.
1 2 . Profit, debt, wealth, loan, loss.
13. Wise, lovely, base, kind, dishonest.
1 4 . Page, brick, word, table, musical note.
1 5 . Once, only, alone, first, second.
1 6 . Growl, speak, hum, whistle, whine.
1 7 . Father, grandmother, sister, grandson, daughter.
1 8 . Rest, feed, breathe, move, have offspring.
1 9 . Monotonous, uneven, zigzag, wide, regular.
2 0 . Candle, sun, moon, electric light, gaslight.
2 1 . Motor-car, literature, rules, shoe, foot.
Treat the geometrical figures on the next page in the same way. The first example is done 
for you.
TURN OVER
DO NOT TURN TO THE NEXT PAGE
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TEST 3
O P P O S I T E S  
(Time allowed: 8 minutes.)
INSTRUCTIONS. Look at the first word in the line. Then pick out from among the five 
words or phrases in brackets the one that is most nearly opposite in meaning to the first word.
Here are two examples already worked ou t:
(1) Dry is the opposite of (cold, slimy, wet, flooded, cloudy).
(2) Full is the opposite of (hollow, light, thin, lean, empty).
Now underline the opposites in the examples below.
1. Hinder is the opposite of (lighten, disentangle, help, favour, improve).
2 . Grow is the opposite of (die, return, starve, diminish, wrinkle).
3 . Common is the opposite of (strange, rare, valuable, peculiar, quaint).
4. Wicked is the opposite of (heavenly, polite, righteous, unselfish, quiet).
5 . Allow is the opposite of (refuse, deny, forbid, punish, remove).
6 . Complete is the opposite of (partial, empty, spoilt, small, indefinite).
7 . Exceed is the opposite of (shame, shrink, just miss, fall short of, disappoint).
8 . Unlike is the opposite of (similar, equal, inseparable, twin, balanced).
9 . Unaided is the opposite of (befriended, watched, helped, accompanied, paid).
1 0 . Apology is the opposite of (refusal, satisfaction, irritation, insult, letter).
1 1 . Interrupted is the opposite of (continuous, entire, assisted, gradual, repeated).
1 2 . Improve is the opposite of (destroy, stain, cheapen, injure, bend).
1 3 . Coarse is the opposite of (polite, thin, refined, nice, sharp).
1 4 . Supply is the opposite of (sale, demand, hunger, poverty, hindrance).
1 5 . Recover is the opposite of (decay, return, die, relapse, ruin).
1 6 . Restore is the opposite of (damage, undermine, break, pull down, lapse).
17 . Abstract is the opposite of (particular, peculiar, personal, special, simple).
1 8 . Beyond is the opposite of (here, there, within, near by, including).
1 9 . Reveal is the opposite of (lose, find, hide, drop, stray).
2 0 . General is the opposite of (isolated, private, special, personal, peculiar).
DO NOT TURN TO THE NEXT PAGE
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TEST 4
A N A L O G I E S
(Time allowed: n  minutes.)
INSTRUCTIONS. First read this example:
'Fish' is to ‘water’ as ‘bird’ is to (land, wave, air, branch, wind).
Water is the medium in which fish move, so air is underlined, because it is the medium in 
which birds move.
Read this example also:
‘Wear’ is to 'clothes' as 'ea t' is to (hat, table, mustard, food, fork).
Now work out the following examples in the same way.
1. 'Safe' is to ‘danger’ as ‘alone’ is to (sadness, hope, company, enemy, desert).
2 . ‘Kind’ is to ‘good’ os 'polite' is to (brave, strong, loyal, well behaved, spirited).
3 . ‘Place’ is to ’position’ as ’pattern’ is to (square, shape, colour, beauty, curves).
4 . ‘Own’ is to ‘rich’ as ‘know’ is to (wise, kind, conceited, old, absent-minded).
5 . ‘Tired’ is to ‘work’ as 'happy’ is to (sleep, rest, success, exercise, eating).
6 . ‘Probable’ is to ‘possible’ as ‘expect’ is to (believe, know, hope, watch, despair).
7 . ‘Speech’ is to ‘hear’ as ‘picture’ is to (know, appreciate, paint, measure, sec).
8 . ‘Ruin’ is to ‘accident’ as ‘wound’ is to (blood, knife, skin, hate, bandage).
9 . ‘Listen’ is to ‘hear’ as ‘look’ is'to (notice, see, observe, learn, watch).
1 0 . ‘Combine’ is to ‘mix' as ‘team’ is to (colours, liquids, enemies, army, crowd).
11. ‘Event’ is to ‘tru th’ as ‘portrait’ is to (likeness, colour, beauty, skill in painting, artist).
1 2 . ‘Statue’ is to ‘shape’ as ‘song’ is to (tune, beauty, notes, words, poetry),
1 3 . ‘Black’ is to ‘grey’ as ‘pain’ is to (discomfort, wound, anger, illness, pleasure).
1 4 . ‘Conscience’ is to ‘morals’ as ‘referee’ is to (game, order, team, score, rules).
1 5 . ‘Clock’ is to ‘time’ as ‘tailor’ is to (suit, cloth, scissors, tape, pattern).
1 6 . ‘Season’ is to ‘rhythm’ as ‘day’ is to (sun, interval, monotony, repetition, succession).
1 7 . ‘Surprise’ is to ‘strange’ as ‘fear’ is to (angry, peculiar, dirty, anxious, terrible).
1 8 . ‘Umbrella’ is to ‘raindrops’ as ‘army’ is to (enemy, warfare, invasion, country, general).
1 9 . ‘Message’ is to ‘information’ as ‘bullet’ is to (rifle, aim, soldier, death, lead).
2 0 . ‘Soon’ is to ‘never’ as ‘near’ is to (not far, seldom, far away, widely, nowhere).
2T. ‘Justice’ is to ‘laws’ as ‘idea’ is to  (judge, words, feelings, principles, memories).
t u r n  T o n e x t  p a g e .  Treat the geometrical figu res in the same way. The first example is 
done for you.
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TEST 5
C O M P L E T I O N  
(Time allowed: 10  minutes.)
INSTRUCTIONS. In the following passages some of the words have been left out. You 
have to fill in the blanks, with one word to each dotted gap, so that the whole piece sounds 
sensible and right. Do not actually write words in the spaces, but, in each case, choose one from 
the row by the side that is numbered the same as the blank you are dealing with, and under­
line it.
1. In spite of . . .  (i) . . .  in firearms and
our increased knowledge of the . . . (2) 
. . .  of wild beasts . . . (3 ) . . . game 
hunting . . . (4) . . . one of the most 
. . .  (5) . . .  of sports.
2 . A good . . .  (1) . . .  is one who not only
. . . (2) . . . our pleasures with us, but 
also stands by us in . . .  (3 ) . .  .; for 
although . . . (4 ) . . . may be depended 
upon to . . .  (5 ) . . .  us in light-hearted 
. . . (6 ) . . ., only real friends can be 
expected to . . . (7 ) . . . our misfor­
tunes.
3 . A . . . (1) . . . man will often . . .  (2 )
. . .  to give advice even on subjects
about which he . . . (3 ) . . . little; for 
his sense of his own importance is 
pleasurably . . .  (4 ) . . .  by the . . .  (5)
. . . that another person is depending 
upon him.
4 . . . .  (1) . . .  it is a . . .  (2) . . .  to do to
each . . .  (3 ) . . .  to his deserts, . . .
(4 ) . . . good for good as well as repress­
ing . . . (5 ) . . . by evil, it necessarily 
. . . (6 ) . . . that we should treat all
. . . (7 ) . . . well (when no higher duty
forbids) who have . . . (8) . . . equally 
well of us.
(1) improvements, explosions, flaws, fashions.
(2) teeth, food, colour, habits.
(3) big, tame, preserved, ball.
(4 ) cheapens, remains, weakens, seems.
(5) jolly, hopeless, dangerous, peculiar.
(1) story, friend, dog, mother.
(2) enjoys, spoils, spends, divides.
(3 ) water, joy, trouble, amusement.
(4 ) nobody, acquaintances, relatives, everyone.
(5) join, watch, scorn, worry.
(6) kindness, amusement, sorrow, jokes.
(7) regret, endure, share, know.
(1) kind, conceited, proud, ignorant.
(2) begin, pretend, ask, try.
(3 ) cares, knows, thinks, talks.
(4 ) aroused, awakened, soothed, increased.
(5 ) hope, belief, knowledge, mistake.
(1) When, If, Although, Sometimes.
(2) burden, duty, pleasure, sin.
(3 ) nearly, favourably, according, oppositely.
(4 ) exchanging, offering, substituting, return-
(5) evil, good, it, pleasure.
(6 ) prevents, follows, happens, forbids.
(7 ) servants, very, equally, men.
(8 ) deserved, asked, thought, heard.
DO NOT TURN TO THE N EX T  PAGE
TEST 6
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I N F E R E N C E S
(Time allowed: 18 minutes.)
INSTRUCTIONS. This test consists of a number of separate problems, puzzles, and tests 
of reasoning. Below each of them will be found four or five words, sentences, or numbers which 
make answers to the problem concerned. In each case choose the one that makes the best answer 
and put a cross in the square standing at the right-hand end of it. The problems at the beginning 
are easier than those that come later.
1. Half the pupils in a school have passed the matriculation examination. A quarter of the 
pupils can swim. A third of the boys play in football teams. Three-quarters of the school are 
under seventeen years of age. Which one of the following statements is certainly true ?
(1) All the boys who swim also play in football teams. □
(2) Some boys under seventeen can swim. □
(3) A quarter of the pupils have both passed matriculation and can swim. □
(4 ) Half the girls in the school are over seventeen years of age. □
(5) Some pupils under seventeen have passed matriculation. □
2 . A man bought a horse for £ 2 0  and gave in payment a cheque for {3 0 . The horsedealer 
persuaded a shopkeeper to change the cheque for him, and the buyer, having received his £ 1 0  
change, rode off on the horse and was not seen again. Later the cheque was found to be valueless, 
and the horsedealer had to refund the shopkeeper the amount he had received. The horsedealer 
had himself bought the horse for £1 0 . How much did the horsedealer lose altogether ?
(1) Nothing. □  (2) £2 0 . □  (3 ) £1 0 . □  (4 ) £3 0 . □  (5) £4 0 . □
3 . In my aquarium I have all together in the same tank (1) garpa fish, which will eat both 
tennel fish and eels, (2 ) tennel fish, which eat eels, and (3 ) eels, which will feed on the dead bodies 
of garpa fish. The tennel fish can swim much too fast to be caught by garpa fish, even in a tank. 
If no other food is given them, which will be the last kind (or kinds) of fish left alive in the tank ?
(1) Eels. □  (2) Garpa fish and tennel fish. □  (3 ) Tennel fish. □
(4 ) Garpa fish. □  (5 ) Tennel fish and eels. □
4 . It is said that the age at which people marry in England is steadily rising, because
(1) People do not start earning until later in life than formerly. □
(2) People do not fall in love so early. O
(3) A man needs to earn more when he is married than when he is single. □
(4 ) Women are less attractive. Q
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5 . All firs are coniferous trees. All coniferous trees are evergreens. Mark a cross against 
the true statement below.
6 . A man, pointing to a portrait, exclaimed, “ I have no sisters or brothers, but that man’s 
father is my father’s son.”
The man whose portrait he was looking at was
(1) His father. □  (2 ) Himself. □  (3 ) His son. □  (4 ) His uncle. □
7 . A man who cannot read, write, or spell has just received a letter which he must answer 
at once. His three friends all know how to read and write, but one is deaf, another is blind, and 
the third is dumb. With whose aid will he be able to read and reply to the letter most effectively ?
Ke will need
8 . The sights of my gun need adjusting, for when I aim directly at the target the bullets 
always go to the left. Which of the following adjustments can I make in order that the gun may 
fire more accurately ? Indicate more than one if more than one satisfy the required conditions.
(1) Move the front sight a little to the right. □
9 . There are two secret codes. In each of them one secret sign always stands for one letter 
of the alphabet. Below you will find the words t u b  and b u t  written in the first code, but you do 
not know which word comes first. The words t e a  and pip  have been written in the second code, 
together with one of the words that have already been written in the first code ( t u b  or b u t ) .
(1) All evergreens are coniferous. □
(2) All coniferous trees are firs. □
(3 ) Only a few coniferous trees are evergreens. □
(4 ) All evergreens are firs. □
(5 ) All firs are evergreens. □
(1) The dumb man. □
(2 ) The dumb man and the deaf man. □
(3 ) The blind man and the dumb man. □
(4) The deaf man and the blind man. □
(5) The blind man. □
(6 ) The deaf man. □
(2) Move the back sight a little to the right. □
(3 ) Move both sights a little to the right. □
(4 ) Move the back sight a little to the left. □
(5 ) Move the front sight a little to the left. □
First code Second code
B n
1. r n
e a e
® -b  K
k  n  h
CONTINUE ON NEXT PAGE
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The second word in the first code is the same as the second word in the second code. Now, 
one of the words below is the word b e a t  written in the second code. Find out which it is and 
mark a cross in the square against it.
(i) ® n i k . D  (2) o h i i k .  □  (3) K i n o .  □  (4 ) k n h ® . □
(5 ) o i k e D
xo. In the west end of the town all the houses have either electric light or gas, but not both.
So far the only houses with electric light are in the west end of the town. Which of the following
can I say with certainty ?
(1) In other parts of the town some houses have both oil and gas lighting. □
(2) There is no gas lighting in the east of the town. □
(3 ) There are no houses in the town with both gas and electric light. □
(4 ) There are more houses with gas than with electric light. □
(5 ) The newest houses have both gas and electric light. □
1 1 . Smith and Jones started off together to walk to a neighbouring town.. Smith covered 
the first half of the distance at a speed one mile an hour faster than that of Jones. He covered 
the second half of the distance at a speed one mile an hour slower than Jones. Jones walked 
at a constant speed all the way.
Indicate which of the following statements you consider to be true.
(1) They finished together. □
(2) Smith finished first. □
(3 ) Jones finished first. □
(4 ) Smith and Jones were together at the half-way point. □
1 2 . A clerk, in writing down a sum of money at the bottom of a column, accidentally put 
the pence in the shillings column and the shillings in the pence column. As a result of this there 
was an error of is. 10d. when the column was totalled. The next day he again entered a sum 
of money with the shillings and pence in the reverse order, but he was surprised to find that 
although the sum entered was quite different from that entered wrongly the day before, the error 
in the total for the column was exactly the same (is. 10d.). Place a cross against the two sums 
of money that he entered up wrongly.
(1) 3 *- □  (2 ) 3s- 8d. □  (3 ) 3s. 4 d. □  (4 ) 7s. 6d. □  (5 ) 5s. 7d. □
(6 ) 2s. id. □
I f  you have time you may run over the questions in  this test again, but you 
must not turn back to earlier tests.
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I . A b a s e m e n t
A . D e s c r ip t io n  of H ig h  S c o r e r :
S how s a h ig h  d e g r e e  of h u m ili ty ;  a c c e p ts  b la m e  a n d  c r i t i c i s m  
e v en  w h en  n o t d e s e r v e d ;  e x p o s e s  h im s e l f  to  s i tu a t io n s  w h e re  
he  is  in  a n  i n f e r io r  p o s it io n ;  te n d s  to  b e  s e l f - e f f a c in g .
B* D efin in g  T r a i t  A d je c t iv e s :
m e e k , s e l f - a c c u s in g ,  s e l f - b la m in g ,  o b s e q u io u s ,  s e l f -  
b e l i t t l in g ,  s u r r e n d e r in g ,  r e s ig n e d ,  s e l f - c r i t i c a l ,  h u m b le , 
a p p o lo g iz in g , s u b s e r v ie n t ,  o b e d ie n t , y ie ld in g , d e f e r e n t ia l  
s e l f - s u b o r d in a t in g .
II . A c h ie v e m e n t
A . . D e s c r ip t io n  of H ig h  S c o r e r :
A s p i r e s  to  a c c o m p lis h  d if f ic u l t  t a s k s ;  m a in ta in s  h ig h  
s ta n d a r d s  an d  i s  w illin g  to  w o rk  to w a r d  d is ta n t  g o a ls ;  
r e s p o n d s  p o s i t iv e ly  to  c o m p e ti t io n ;  w illin g  to  p u t f o r th  
e f f o r t  to  a t t a in  e x c e l le n c e .
B . D efin in g  T r a i t  A d je c t iv e s :
s t r iv in g ,  a c c o m p lis h in g , c a p a b le , p u rp o s e f u l ,  a t ta in in g , 
in d u s t r io u s ,  a c h ie v in g , a s p i r in g ,  e n te r p r i s in g ,  s e l f -  
im p ro v in g , p ro d u c t iv e ,  d r iv in g , a m b i t io u s ,  r e s o u r c e f u l ,  
c o m p e t i t iv e .
III . A ff i l ia t io n
A . . D e s c r ip t io n  of H ig h  S c o r e r :
E n jo y s  b e in g  w ith  f r i e n d s  a n d  p e o p le  in  g e n e r a l ;  a c c e p ts  
p e o p le  r e a d i ly ;  m a k e s  e f f o r t s  to  w in  f r ie n d s h ip s  a n d  m a in ­
ta in  a s s o c ia t i o n s  w ith  p e o p le .
B„ . D efin ing T ra it  A d je c t iv e s :
n e ig h b o r ly ,  lo y a l ,  w a rm , a m ic a b le ,  g o o d -n a tu re d ,  f r ie n d ly ,  
c o m p a n io n a b le , g e n ia l ,  a f fa b le , c o o p e r a t iv e ,  g r e g a r io u s ,  
h o s p i ta b le ,  s o c ia b le ,  a f f ia l ia t iv e ,  g o o d -w il le d ,
IV . A g g r e s s io n
A . D e s c r ip t io n  of H ig h  S c o r e r :
E n jo y s  c o m b a t a n d  a r g u e m e n t ;  e a s i ly  an n o y ed ; s o m e t im e s  
w illin g  to  h u r t  p e o p le  to  g e t  h is  w ay ; m a y  s e e k  to  5g e t 
e v en "  w ith  p e o p le  w h o m  he  p e r c e iv e s  a s  h a v in g  h a r m e d  h im .
B . . D e fin in g  T r a i t  A d je c t iv e s :
a g g r e s s iv e ,  q u a r r e l s o m e ,  i r r i t a b l e ,  a r g u m e n ta t iv e ,  
th r e a te n in g ,  a t ta c k in g , a n ta g o n is t ic ,  p u sh y , h o t - t e m p e r e d ,  
e a s i l y - a n g e r e d ,  h o s t i l e ,  r e v e n g e fu l ,  b e l l ig e r e n t ,  b lu n t, 
r e t a l i a t i v e .
V . A u to n o m y
A . D e s c r ip t io n  of H ig h  S c o r e r :
T r i e s  to  b r e a k  aw ay  f r o m  r e s t r a i n t s ,  c o n f in e m e n t , o r  
r e s t r i c t i o n s  of a n y  k in d ; e n jo y s  b e in g  u n a t ta c h e d , f r e e ,  n o t 
t ie d  .to p e o p le , p l a c e s ,  o r  o b lig a t io n s ;  m a y  b e  r e b e l l io u s  
w h en  f a c e d  w ith  r e s t r a i n t s .
B . D e fin in g  T r a i t  A d je c t iv e s :
u n m a n a g e a b le ,  f r e e ,  s e l f - r e l i a n t ,  in d e p e n d e n t, a u to n o m o u s , 
r e b e l l io u s ,  u n c o n s t r a in e d ,  in d iv id u a l i s t ic ,  u n g o v e rn a b le ,  
s e l f - d e te r m in e d ,  n o n -c o n fo rm in g , u n c o m p lia n t ,  u n d o m in a te d , 
r e s i s t a n t ,  lo n e -w o lf .
. V I. C h an g e  -  S ee  T e x t
V II. C o g n itiv e  S t r u c tu r e  - S ee  T e x t
V III. D e fe n d e n c e
A . D e s c r ip t io n  of H ig h  S c o r e r :
R e a d i ly  s u s p e c ts  th a t  p e o p le  m e a n  h im  h a r m  o r  a r e  a g a in s t  
h im ; r e a d y  to  d e fe n d  f t im se lf  a t  a l l  t im e s ;  t a k e s  o ffe n se
e a s i ly ;  d o e s  n o t a c c e p t  c r i t i c i s m  r e a d i ly .
B , D efin in g  T r a i t  A d je c t iv e s :
s e l f - p r o te c t iv e ,  ju s t i f y in g ,  d e n y in g , d e fe n s iv e ,  s e lf -c o n d o n in g , 
s u s p ic io u s ,  s e c r e t i v e ,  h a s  a  " c h ip  on th e  s h o u ld e r ,  " r e s i s t s  
in q u i r i e s ,  p r o te s t in g ,  w a ry ,  s e l f - e x c u s in g ,  r a t io n a l iz in g ,  
g u a rd e d , to u c h y .
IX . D o m in a n c e
A . D e s c r ip t io n  of H ig h  S c o r e r :
A t te m p ts  to  c o n t r o l  h is  e n v iro n m e n t ,  arid to  in f lu e n c e  o r
d i r e c t  o th e r  p e o p le ;  e x p r e s s e s  o p in io n s  f o r c e f u l ly ;  e n jo y s  
th e  r o le  of l e a d e r  a n d  m a y  a s s u r e  i t  s p o n ta n e o u s ly .
B . D efin in g  T r a i t  A d je c t iv e s :
g o v e rn in g , c o n tr o l l in g ,  c o m m a n d in g , d o m in e e r in g ,  in ­
f lu e n t ia l ,  p e r s u a s iv e ,  f o r c e f u l ,  a s c e n d a n t ,  le a d in g , d i r e c t in g ,  
d o m in a n t, a s s e r t i v e ,  a u th o r ia t iv e ,  p o w e rfu l ,  s u p e r v is in g .
X . . E n d u r a n c e
A . D e s c r ip t io n  of H ig h  S c o r e r :
* W illin g  to  w o rk .lo n g  h o u r s ;  d o e s n 't  g iv e  up  q u ic k ly  on a
p ro b le m ;, p e r s e v e r in g ,  e v e n  in  th e  f a c e  of g r e a t  d if f ic u lty ;  
p a t ie n t  a n d  u n re le n t in g  in  h is  w o rk  h a b i t s .  ’
B . D e fin in g  T r a i t  A d je c t iv e s :
p e r s i s t e n t ,  d e te r m in e d ,  s te a d f a s t ,  e n d u r in g , u n f a l te r in g ,  
p e r s e v e r in g ,  u n r e m i t t in g ,  r e l e n t l e s s ,  t i r e l e s s ,  d o g g ed , 
e n e r g e t ic ,  h a s  s ta m in a ,  s tu r d y ,  z e a lo u s ,  d u ra b le .
X I. E x h ib it io n
A . D e s c r ip t io n  of H ig h  S c o r e r :
W an ts  to  be  th e  c e n te r  of a t te n t io n ;  e n jo y s  h a v in g  a n  
a u d ie n c e ;  e n g a g e s  in  b e h a v io r  w h ic h  w in s  th e  n o tic e  of 
o th e r s ;  m a y  e n jo y  b e in g  d r a m a t ic  o r  w itty .
B . D efin ing T r a i t  A d je c t iv e s :
XII.
X III.
X IV .
X V.
XVI.
c o lo r fu l ,  e n te r ta in in g ,  u n u s u a l ,  s p e llb in d in g , e x h ib i t io n is t ic ,  
c o n s p ic u o u s , n o t ic e a b le ,  e x p r e s s iv e ,  o s te n ta t io u s ,  im m o d e s t ,  
d e m o n s t r a t iv e ,  f la s h y ,  d r a m a t ic ,  p r e te n t io u s ,  show y.
H a rm a v o id a n c e
A . D e s c r ip t io n  of H ig h  S c o r e r :
D o es  n o t e n jo y  e x c it in g  a c t i v i t i e s ,  e x p e e ia l ly  if  d a n g e r  is  
in v o lv e d ; a v o id s  r i s k  of b o d ily  h a r m ;  s e e k s  to  m a x im iz e  
p e r s o n a l  s a fe ty .
B . D efin in g  T r a i t  A d je c t iv e s :
f e a r f u l ,  w ith d ra w s  f r o m  d a n g e r ,  s e l f - p r o t e c t iv e ,  p a in -  
a v o id a n t , c a r e f u l ,  c a u t io u s ,  s e e k s  s a f e ty ,  t im o r o u s ,  a p ­
p r e h e n s iv e ,  p r e c a u t io n a r y ,  u n a d v e n tu r o u s ,  a v o id s  r i s k s ,  
a t te n t iv e  to  d a n g e r ,  s ta y s  o u t of h a r m 's  w ay , v ig i la n t .
Im p u ls iv i ty  - S e e  T e x t
N u r tu r a n c e
A . D e s c r ip t io n  of H ig h  S c o r e r :
G iv e s  sy m p a th y  a n d  c o m fo r t ;  a s s i s t s  o th e r s  w h e n e v e r  p o s ­
s ib le ,  in te r e s te d ,  in  c a r in g  f o r  c h i ld r e n ,  th e  d is a b le d ,  o r  th e  
in f i r m ;  o f f e r s  a  " h e lp in g  h an d "  to  th o s e  in  n e e d ; r e a d i ly  
p e r f o r m s  f a v o r s  f o r  o th e r s .
B . D efin in g  T r a i t  A d je c t iv e s :
s y m p a th e t ic ,  p a t e r n a l ,  h e lp fu l, b e n e v o le n t ,  e n c o u ra g in g , 
c a r in g ,  p r o te c t iv e ,  c o m fo r t in g ,  m a te r n a l ,  s u p p o r t in g , 
a id in g , m in i s t e r in g ,  c o n so lin g , c h a r i t a b l e ,  a s s i s t i n g .
O r d e r  - S e e  T e x t
P la y
A . D e s c r ip t io n  of H ig h  S c o r e r :
D o es m a n y  th in g s  " ju s t  f o r  fu n " , s p e n d s  a  g o o d  d e a l of t im e  
p a r t i c ip a t in g  in  g a m e s ,  s p o r t s ,  s o c ia l  a c t i v i t i e s ,  an d  o th e r
a m u s e m e n ts ;  e n jo y s  jo k e s  a n d  fu n n y  s t o r i e s ,  m a in ta in s  a 
l i g h t - h e a r t e d ,  e a s y -g o in g  a t t i tu d e  to w a rd s  l i f e .
B . D efin in g  T r a i t  A d je c t iv e s :
p la y fu l ,  jo v ia l ,  jo l ly ,  p l e a s u r e - s e e k in g ,  m e r r y ,  l a u g h te r -  
lo v in g , jo k in g , f r iv o lo u s ,  p r a n k is h ,  s p o r t iv e ,  m ir th f u l ,  
fu n - lo v in g , g le e fu l ,  c a r e f r e e ,  b l i th e .
X V II, S e n tie n c e  - S ee  T e x t
X V III. S o c ia l  R e c o g n itio n
A . D e s c r ip t io n  of H ig h  S c o r e r s :
D e s i r e s  to  be  h e ld  in  h ig h  e s te e m  by  a c q u a in ta n c e s ;  c o n ­
c e r n e d  a b o u t r e p u ta t io n  a n d  w h a t o th e r  p e o p le  th in k  of h im ; 
w o rk s  f o r  th e  a p p ro v a l  a n d  re c o g n i t io n  of o th e r s .
B . D e fin in g  T r a i t  A d je c t iv e s :
a p p ro v a l  s e e k in g , p r o p e r ,  w e l l -b e h a v e d , s e e k s  r e c o g n it io n , 
c o u r te o u s ,  m a k e s  good  im p r e s s io n ,  s e e k s  r e s p e c ta b i l i ty ,  
a c c o m m o d a tin g , s o c ia l ly  p r o p e r ,  s e e k s  a d m ir a t io n ,  o b l ig ­
in g , a g r e e a b le ,  s o c ia l ly  s e n s i t iv e ,  d e s i r o u s  of c r e d i t ,  
b e h a v e s  a p p r o p r ia te ly .
X IX . S u c c o ra n c e
A . D e s c r ip t io n  of H ig h  S c o r e r :
F r e q u e n t ly  s e e k s  th e  s y m p a th y , p r o te c t io n ,  lo v e ,  a d v ic e , 
a n d  r e a s s u r a n c e  of o th e r  p e o p le ;  m a y  f e e l  i n s e c u r e  o r  
h e lp le s s  w ith o u t s u c h  s u p p o r t ;  c o n f id e s  d if f ic u l t ie s  
r e a d i ly  to  a  r e c e p t iv e  p e r s o n .
B . D e fin in g  T r a i t  A d je c t iv e s :
t r u s t i n g ,  in g r a t ia t in g ,  d e p e n d e n t, e n t r e a t in g ,  a p p e a lin g  f o r  
h e lp , s e e k s  s u p p o r t ,  w a n ts  a d v ic e ,  h e lp le s s ,  c o n fid in g , 
n e e d s  p r o te c t io n ,  r e q u e s t in g ,  c r a v e s  a f fe c t io n , p le a d in g , 
h e lp - s e e k in g ,  d e f e n s e le s s .
X X . U n d e rs ta n d in g  -  S ee  T ex t
X X I. D e s i r a b i l i ty
A , D e s c r ip t io n  of H ig h  S c o r e r :
D e s c r ib e s  s e lf  in  t e r m s  ju d g e d  a s  d e s i r a b le ;  c o n s c io u s ly  
of u n c o n s c io u s ly ,  .a c c u r a te ly  or in a c c u r a te ly ,  p r e s e n t s  
f a v o r a b le  p ic tu r e  of s e lf  in  r e s p o n s e s  to  p e r s o n a l i ty  
s ta t e m e n ts .
B . D e fin in g  T r a i t  A d je c t iv e s :
N o n e
X X II. In f re q u e n c y
A . D e s c r ip t io n  o f H igh  S c o r e r :
R e s p o n d s  in  im p la u s ib le  o r  p s e u d o - r a n d o m  m a n n e r ,  
p o s s ib ly  d u e  to  c a r e l e s s n e s s ,  p o o r  c o m p re h e n s io n , 
p a s s iv e  n o n -c o m p lia n c e ,  c o n fu s io n , o r  g r o s s  d e v ia t io n ,
B . D e fin in g  T r a i t  A d je c t iv e s :
N o n e
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A P P E N D IX  C 
A SC H E D U L E  F O R  C O U N T E R  BA LA N CIN G  
T H E  O R D E R  O F P R E S E N T A T IO N  
O F P S Y C H O M E T R IC  IN S T R U M E N T S
A P P E N D IX  C 
A S C H E D U L E  F O R  C O U N T E R  B A LA N CIN G  
T H E  O R D E R  O F P R E S E N T A T IO N  
O F P S Y C H O M E T R IC  IN ST R U M E N T S
G P  DAY CNDN n G P n G P n G P n C l n c 2 n C 3 N
1 F C 10 1 * * xU * 10 F C * * xU'C- * 10
2 C F 10 2 . * * >!< 10 C F xU»•T1 * * x1><r v 10
3 F P 10 3 * xU*1N >1= 10 F P * * xU xt>-r» 10
4 P F 10 4 * * * 10 P F xl>*T' . * 10
5 F S 10 5 * * * * 10 F S xU-r* * xU*T* >I< 10
6 SF 10 6 . -t* * x'-•T* 10 SF * * xU 10
7 SP 10 7 5 i 5 2 10 SP 5 F C S P 5 C F S P 20
8 P S 10 8 5 i 5 2 10 P S 5 F C P S 5 C F P S 20
9 CS 10 9 5 3 5 4 10 c s 5 F P C S 5 P F C S 20
10 SC 10 10 5 3 5. 4 10 s c 5 F P S C 5 P F S C 20
11 P C 10 11 5 5 5 6 10 P C 5 F S P C 5 S F P C 20
12 C P 10 12 5 5 5- 6 10 C P 5 F S C P 5 S F C P 20
13 F C * * 5 7 5 8 x!„•S' 5 S P F C 5 P S F G 10
14 C F * * 5 7 5 8 * 5 S P C F 5 P S C F 10
15 F P * * 5 9 5 10 * 5 C S F P 5 S C F P 10
16 P F * * 5 9 5 10 -T* 5 C S P F 5 S C P F 10
17 F S * sJ>T* 5 11 5 12 * 5 P C F S 5 C P F S 10
18 SF * "P- 5 11 5 12 * 5 P C S F 5 C P S F 10
N = 120
SY M B O L S
F .C a t t e l l 's  C u l tu re  F a i r  T e s t  of In te l l ig e n c e  (Gf)
C . . . , . C a t t e l l 's  G ro u p  In te l l ig e n c e  T e s t  (Gc)
P  . . . . . J a c k s o n 's  P e r s o n a l i t y  R e s e a r c h  F o r m  (P R F  -
F o r m  AA)
S . . . . .  . S p o n ta n e o u s  C h an g e  T e s t  (SC) [^D erived  f r o m
M e a n s  (1965, 1.968 ).J
A P P E N D IX  D 
T H E  SP O N T A N E O U S C H A N G E T E S T  
IN ST R U C T IO N S TO  S U B JE C T S
A D A P T E D  F R O M  J .  R . M EANS~(1965) 
A N D  M EA N S & H A R P E R  (1968)
A P P E N D IX  D
IN ST R U C T IO N S*
T h e  f i r s t  t a s k  w e w ill  g iv e  you  i s  on e  on w h ic h  w e th in k  you 
c a n  h a v e  s o m e  fu n . We w o u ld  l ik e  you  to  a r r a n g e  tw o  l in e s  of u n e q u a l 
le n g th  in  a n y  m a n n e r  you  w is h  on  te n  s e p a r a te  s h e e ts  of p a p e r .  N o tic e  
how  th e  t ip  s h e e t  ( la b e le d  " E x a m p le " )  h a s  tw o  l in e s :  of u n e q u a l le n g th .
In  y o u r  a r r a n g e m e n ts  w e w o u ld  l ik e  you  to  k e e p  th e  l in e s  a p p r o x im a te ly  
th e  s a m e  le n g th  a s  in  th e  e x a m p le . Y ou m a y  p la c e  th e  l i n e s : on  th e  
p a p e r  in  a n y  w ay  you w is h , y ou  m a y  c r o s s  th e m , p u t th e  e n d s  to g e th e r ,
le a v e  th e m  a p a r t  a n y th in g  y o u  w is h . T r y  to  m a k e  th e  t a s k  p le a s a n t
a n d  fu n  f o r  y o u r s e l f  b y  m a k in g  e a c h  a r r a n g e m e n t  so  th a t  y ou  l ik e  i t .
^ A d a p te d  f r o m  M e a n s  (1965), a n d  M e a n s  a n d  H a r p e r  (1968)
A P P E N D IX  E 
T H E  SP O N T A N E O U S C H A N G E T E S T  
SCORING P R O C E D U R E
A D A P T E D  F R O M  M EA N S AND H A R P E R  (1968)
A P P E N D IX  E
SP O N T A N E O U S CH AN G E 
SCO RIN G  SY STE M *
A . A n g u la r  D is p la c e m e n t :
T h e  a b s o lu te  v a lu e  of th e  d if f e r e n c e  in  th e  a c u te  a n g le  
f o r m e d  by  th e  3. 0 c m  a n d  th e  7. 5 c m  l in e s  b e tw e e n  a n y  g iv e n  
c i r c l e  of p a p e r  a n d  th e  c i r c l e  of p a p e r  im m e d ia te ly  p re c e e d in g  
i t .  O ne p o in t  is  g iv e n  f o r  e a c h  10° d i f f e r e n c e  u p  to  a  m a x im u m
of 90°
A = S ( ^am" * £aCl " a°2̂  + Cac2 “ aCJ  + **• +^ C9'aclo3 K
10
w h e re :  a m  = a n g le  on c i r c l e  1 (a n g le  of th e  tw o  l in e s
aCj = a n g le  on  c i r c l e  2  on th e  m o d e l)  = 0
a c ^  = a n g le  on c i r c l e  1 0 .
B . S p a tia l  D is p la c e m e n t :
D is ta n c e  i s  m e a s u r e d  f r o m  th e  c e n te r  of e a c h  l in e .  S p a tia l  
d is p la c e m e n t  i s  th e  s u m  of th e  a b s o lu te  v a lu e s  of th e  d i f f e r e n c e s  
in  th e  d i s ta n c e s  b e tw e e n  th e  3. 0 c m  l in e  a n d  th e  7. 5 c m  l in e s  b e ­
tw e e n  a n y  g iv e n  c i r c l e  of p a p e r ;  a n d  th e  c i r c l e  of p a p e r  im m e d ia te ly  
p re c e e d in g  i t .  O ne p o in t i s  g iv e n  f o r  e a c h  c m  d if f e r e n c e  in  
d i s ta n c e s .
B = . 2  (d m  - d j  + -  dJ  + ( d 2  -  d 3J  + . . .  + ( d 9  - d j ^  ) ,
w h e re :  d m  (the  d is ta n c e  b e tw e e n  th e  tw o  l in e s  on th e  m o d e l)  = 3 c m
d^ = th e  d is ta n c e  b e tw e e n  th e  tw o  l in e s  on  c i r c l e  1 .
d = th e  d is ta n c e  b e tw e e n  th e  tw o  l in e s  on c i r c l e  2 .
diQ = d is ta n c e  b e tw e e n  th e  tw o  l in e s  on c i r c l e  1 0 .
^ a d a p te d  f r o m  M e a n s  a n d  H a r p e r  (1968)
